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on the etiology of idiopathic hypopara- 

thyroidism. Since there are normally 
four parathyroid glands, the question arises as 
to what phathologic influence could exert it- 
self in all four areas. A priori the loss of some 
trophic hormone, the presence of some circulat- 
ing toxin with a specific affinity for parathyroid 
tissue, or the predilection on the part of the 
parathyroid glands for some infection (cf. ad- 
renal glands and tuberculosis) might produce 
atrophy or destruction of all four glands. The 
authors know of on y two cases of undoubted 
idiopathic hypoparathyroidism to come to 
autopsy. As recorded in a previous paper from 


Von little exact information is available 
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this clinic (1), the post mortem of a boy who 


died with idiopathic hypoparathyroidism 
showed complete aplasia of the epithelial cells 
of all four parathyroid glands with replace- 
ment by fat cells but with retention of the cap- 
sules. Cantarow, Stewart and Morgan (2) were 
unable to find parathyroid tissue in a patient 
with idiopathic hypoparathyroidism who died. 
In the hope of shedding further light on the 
etiology of idiopathic hypoparathyroidism 
there are reported here three cases in one fam- 
ily, of which at least two, and probably three, 
were complicated by moniliasis; two other case 


“reports in which idiopathic hypoparathyroid- 


ism was associated with moniliasis are in- 
cluded.” 
2 Since this paper was submitted for publication Dr. 


Elmer L. Sevringhaus has kindly called the attention of the 
authors to a case of idiopathic hypoparathyroidism reported 
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CASE HISTORIES 


Case 1. Angelo G., M. G. H. #346719, a i2- 
year-old school boy of Italian ancestry, was ad- 
mitted to the Massachusetts General Hospital 
on April 20, 1942 because of seizures of 2 years’ 
duration. 

At the age of 10 he began to have simple 
“fainting spells” without convulsions in which 
he would lose consciousness for a few seconds. 
These attacks consisted generally of momentary 
inattentiveness. At first, over a period of months, 


Fic. 1. Nail changes in case 1. Note that toenails are not 


involved except for moderate hypoplasia. 


they came on about once a week; then for several 
months he was free of them entirely. 

About 1 year before entry he began to exhibit 
stiffness of the right leg and arm during the at- 
tacks. Three months before entry the attacks 
began to occur about 4 or 5 times daily and were 
accompanied by convulsive movements of the 
right arm and leg. The patient could tell when 
the attack was coming but could not describe 


by him, in which monilia albicans was recovered from mouth 
lesions on two occasions. (Sevringhaus, E. L.: Am. J. Med. 
Sci. 203: 726. 1942). This patient was seen at the age of 21. 
The tongue and mouth lesions were first noted at the age of 
4, whereas the symptoms of tetany did not begin until the 
age of 5, 
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definite aura. He was not completely unconscious | 


during a seizure but could hear what was going 
on about him and answer questions which had 
been repeated several times. He never bit his 
tongue nor lost sphincter control. Immediately 
following the attacks he felt “lazy.” He never 
experienced headaches, visual disturbances, <(iz- 
ziness, nausea or vomiting. There was no weak- 
ness of the right side of the body between attacks, 


Family history. The mother and father are first ‘ 


cousins. The mother has gall stones, and a stone in her 


right kidney, but the etiology of the stones | 
is not hyperparathyroidism as judged from | 
the normal serum calcium and phosphorus 
levels. The father has an enlarged spleen | 
and blood findings characteristic of hypo- | 
chromic polycythemia. Of the 6 living } 
siblings, the only two examined likewise | 
have hypochromic polycythemia (see table } 


1). Two sisters (see cases 2 and 3) died at 


from ‘‘pneumonia.”’ 


the thumbs. More recently, because of 


hood diseases. Tonsillectomy was _per- 


no other operations or injuries. 
System review. Non-contributory. 


boy. The skin was dry with prominent 
hair follicles; 
the hands were irregular, with pitted deformities 


(fig. 1); the toenails were normal. The fundi were f 


markedly congested and there was tortuosity of the 
retinal vessels with blurring and elevation of the disks 
but without hemorrhages or exudate. As shown by 
examination with the slit-lamp, there was one small 


opacity in the anterior cortex on the left lens which F 
was not necessarily suggestive of parathyroid de- f 


ficiency. Fissuring and a slight whitish exudate were 


observed at the corners of the mouth. The tongue was f 


rather smooth. The heart and lungs were normal, and 
the blood pressure 100/60 mm. Hg. The liver and 
spleen were not palpable. There was complete absence 
of all deep reflexes. The abdominal and Babinski re- 
sponses were normal. The visual fields were full. 
Laboratory data. The authors are indebted to Dr. 
Burdick G. Clark for the following hematological 


13 and 14 years, respectively; both of these | 
also had hypochromic polycythemia, one | 
was said to have had tuberculosis. One } 
brother died at 3 following an operation for { 
bone infection, another died at 1 month [ 


Past history. The patient was born at f 
term without difficulty and developed in a | 
“normal fashion.” Since infancy the nails of | 
the hands but not of the feet were deformed. | 
The changes were first noted in the nails of [ 


onychophagia, the deformities have be- 
come more marked (fig. 1). Except for 


measles at the age of 2, there were no child- 


formed 3 years before entry; there were 


Physical examination revealed a rather ¥ 
thin but fairly healthy appearing young J 


all of the fingernails of [ 
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studies. The indices were made on heparinized blood. 
The blood smear showed hypochromia, microcytosis 
with significant variation in size and shape and with 
elongated, very small and tear-drop forms. The plate- 
lets were normal in appearance. The hemoglobin was 
11 gm. per 100 cc. (Sahli); the red corpuscle count, 
5.9 million; hematocrit, 35; color index, 0.635; volume 
index, 0.734; mean corpuscular volume, 62.3 (normal 
=87.0). The mean corpuscular hemoglobin was 18.6 
normal, 29.5). The mean corpuscular hemoglobin con- 
centration was 29.9 (normal, 32.9). The white cor- 
puscle count was 9,600 and a differential showed poly- 
morphonuclear neutrophils, 86 per cent; lymphocytes, 
10 per cent; large mononuclear leukocytes, 2 per cent; 
polymorphonuclear eosinophils, 2 per cent. There 
was free hydrochloric acid in the gastric contents 
after histamine administration. The pu of the urine 
was 5.5; the specific gravity, 1.018; albumin, none; 
sugar, none; the amount of sediment was normal. The 
Hinton reaction was negative. At lumbar puncture 
the initial pressure was 170, the final pressure 120 mm. 
of H.O, free dynamics, with a total protein of 21 mg. 
per 100 cc. The spinal fluid Wassermann reaction was 
negative. The gold sol curve was normal. An electro- 
encephalogram made during attacks was grossly ab- 
normal but there was no evidence of localization. Cul- 
tures of scrapings from the fingernails were made on 
Sabouraud’s media by Dr. Burdick G. Clarke and 
showed a good growth of monilia (?albicans). 

Subsequently, Dr. Jacob H. Swartz of the Der- 
matological Service saw the patient in consultation 
regarding the fingernails. He wrote: “I cannot make 
a diagnosis on the fingernails alone. In this case some 
look like psoriasis, others like fungus, and still others 
atypical of both. I note that the toenails are not in- 
volved. The patient shows, however, red patches 
covered with whitish exudate scattered over the roof 
of the mouth and buccal mucosa. He also shows 
scaling, fissuring and redness at the corners of the 
mouth and some redness and scaling in the webs of 
the fingers. Microscopic examination of the scrapings 
from the nails were negative, but scrapings from the 
mouth showed a good many hyphae, septate mostly 
and some budding and non-budding yeast cells. Be- 
cause of the mouth findings, one must suspect monili- 
asis. It may, however, be a superimposed condition 
upon a metabolic disorder.” Cultures were taken, 
after which Dr. Swartz made the following report: 
“The organism obtained on the culture from the 
mouth is a monilia albicans. Nails did not grow a 
similar organism.” From a later culture from the nails 
monilia was grown. 

Roentgenograms. An intravenous pyelogram with 
diodrast revealed normal findings. The skull sutures 
were wider than normal and the convolutional mark- 
ings were slightly prominent. The epiphyseal develop- 
ment was normal for the patient’s age and the degree 
of calcification of the bones was not abnormal. 


Course in hospital. The patient received no 


medication during the first 11 days in the hos- 
pital and had over 20 attacks. Six of these were 
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observed and consisted of generalized tonic and 
clonic convulsions, with coma but without loss of 
sphincter control. The attacks lasted 10 to 20 
minutes and were followed by stupor of variable 
duration up to one-half of an hour. Four days 
before discharge, the patient was placed on anti- 
convulsive therapy and had no seizures during 
that period. He was discharged on May 12, 1942. 

Second admission. The patient was readmitted 
on July 2, 1942, because of the recurrence of 
seizures, nausea, vomiting and drowsiness. The 
seizures now involved only the right leg and 
lasted from 2 to 8 hours. Neurological findings 
were unchanged. A lumbar puncture performed 
with the patient well relaxed demonstrated in- 
creased intracranial pressure (initial pressure 
250 mm. of H.O). In view of the choked disks, 
increased intracranial pressure, convulsive seiz- 
ures and lack of localizing findings, ventriculo- 
grams and encephalograms were made but no 
suggestive findings were obtained. 

Fortunately a case of ‘pseudo-hypoparathy- 
roidism’ (vide infra) was under observation at 
the time, whose history somewhat paralleled 
that of the patient; furthermore, the case records 
of the sisters (cases 2 and 3) were obtained and 
diagnosis noted. With these considerations the 
patient was re-examined and was found to have 
a strongly positive Chvostek’s sign bilaterally. 
Accordingly the indicated serum chemical deter- 
minations were made: the serum calcium was 
very low, 4.7 mg./100 cc. and the serum phos- 
phorus very high, 9.3 mg./100 cc.; the serum 
phosphatase level, 7 Bodansky units, was rela- 
tively normal for the age. 

Response to therapy. The patient responded in 
the usual fashion to dihydrotachysterol therapy; 
the serum calcium rose to normal levels while the 
serum phosphorus fell, although not quite to 
normal. The patient’s mental alertness returned 
and there were no further convulsive seizures, 
Chvostek’s sign disappeared. A lumbar puncture 
13 days after treatment showed a return to 
normal dynamics with an initial pressure of only 
150 mm. of H,O. The Q-T interval fell from a 
high normal to a normal value. There was little 
immediate change in the optic fundi and the 
deep reflexes remained absent. The patient was 
discharged on his 45th hospital day completely 
asymptomatic and mentally quite alert. 

There was no recurrence of seizures five 
months after discharge. The nail findings and the 
mouth lesions remained unchanged, but all 
papilledema disappeared, and the knee jerks and 
ankle jerks returned. The patient returned to the 
normal active life of a school boy. 
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Case 2. Lucy G., M. G. H. #311509, was a 
5-year-old Italian girl who was admitted to the 
Children’s Medical Out-Patient Department on 
July 31, 1930, because of white patches in the 
mouth of 3 years’ duration. Another sister (case 
3) was said to have the same condition. Examina- 
tion at that time revealed a well developed and 
well nourished young girl. Her tongue, gums, 


Fic. 2. Tongue of case 2. Note lesions around nose as well 
as those on tongue. 


and inner sides of the cheeks were covered with 
thick white patches. The lips were fissured at the 
corners. The tonsils were enlarged and red. Two 
or three teeth were slightly carious. A few small 
cervical glands were palpable bilaterally. Exami- 
nation of the heart, lungs and abdomen revealed 
normal findings. Tuberculin tests were negative 
at dilution of 1/1000. Treatment consisted of 
general hygienic measures and local irrigations 
but the condition became progressively worse. 
On Jan. 27, 1931, the patient was admitted to 
the hospital because of paroxysms of laryngo- 
spasm of one month’s duration. On Christmas 
Day, after playing out of doors for several hours, 
the ¢hild returned home complaining of pains in 
the legs. She was put to bed and that evening 
had her first attack. It was described as being a 
“fit”? in which she became stiff all over and 
twitched at various parts of her body, particu- 
larly the hands and feet. At times she would 
almost choke to death, get blue, struggle and 
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writhe because of inability to get her breat), 
The spell lasted for 5 or 10 minutes, only to recur 
a short while later. The following day she de- 
veloped a head cold and a rash appeared on hor 
body. This was diagnosed as measles by her 
physician and subsequently 3 other children de- 
veloped measles. She continued to have frequent 
spasms of the hands, feet and larynx but not of 
the alarming nature of the initial attack. One 
day before admission, however, the attacks be- 
came quite frequent and the choking spells which 
came every few minutes held the entire family 
in terror. 


Past history. The patient was born at full-term with 
a normal delivery. She was breast fed for one year and 
received no cod liver oil or orange juice. At the age of 
2 the patient was noted to have white spots in her 
mouth. These were of minor concern until 6 months 
before admission when they became so marked that 
treatment was sought from her local physician. Nine 
months before admission the patient developed a large 
mass in her neck which was incised and drained of pus 
by her local physician. Cramps in her legs and arms 
were complained of at the time, but sore throat was 
denied. There were no other illnesses in the past 
history. 

Family history. See case 1. 

Physical examination revealed a well developed 
and fairly well nourished child who was quite excitable 
and had paroxysms of coughing with crowing inspira- 
tion and difficulty in breathing. The skin was dry and 
rough with prominent hair follicles. There was, how- 
ever, marked perspiration with excitement. Fissures 
with whitish deposits were observed at the angles of 
the mouth. The tongue and buccal mucous membranes 
were covered with scattered, irregular, grayish white, 
slightly elevated patches which had a milky appear- 
ance (fig. 2). The teeth were slightly carious. There 
were tender glands in the anterior and posterior tri- 
angles of neck. Scattered sonorous rales were present 
bilaterally in the lungs. The nails of the right thumb 
and of the left second finger were deformed and thick- 
ened. No tendon reflexes were obtainable. The ab- 
dominal and plantar reflexes were normal. Trouseau’s 
and Chvostek’s signs were strongly positive. Lenticu- 
lar opacities were sought for and were not found. 

Laboratory data. The urine was acid with a specific 
gravity of 1.020. There was no albumin and rare wh ‘te 
blood cells were observed. The hemoglobin (Sahli) was 
85 per cent; the red blood corpuscle count 5.97 million. 
The leucocyte count was 11,800. A blood smear 
showed “‘slight variation in size and shape of red blood 
cells.’”” An examination of the stools showed them to 
be alkaline and the guaiac test for occult blood vas 
negative; no parasites were detected. The serum cal- 
cium was 5.6 mg./100 cc.; the serum phosphorus, 
8.9 mg./100 cc.; the Wassermann reaction was ne;‘a- 
tive. The tuberculin test was negative in a dilution 
of 1/1000. Excretion of phenolsulphonphthalein was 
greater than 60 per cent in 2 hours. The COz comb n- 
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ing power was 20.6 m. eq. per liter (later 27.0 m. eq. 
per liter). A test of electrical reactions showed a 
cathodal closing contraction of less than 1 m. amp.; 
an anodal closing contraction of 2.5 m. amp.; an anodal 
opening contraction of 1.5 m. amp. and a cathodal 
opening contraction of 4.2 m. amp. The B.M.R. was 
+10 per cent. Scrapings from the mouth and nail 
cuitured on Sabouraud’s media were positive for 
‘yeasts.’ Mycelia were found on mouth scrapings. 

Roentgenograms. Examination of the teeth, long 
bones and chest revealed no abnormalities. 

Course in hospital. The thrush was treated 
vigorously with ethyl iodide inhalation, mouth 
washes, Kromayer lamp and debridement with- 
out benefit. The patient continued to have fre- 
quent attacks of laryngospasm and carpopedal 
sp:sm which subsided somewhat under therapy 
with calcium chloride and viosterol. While the 
patient was on the ward she developed con- 
junctivitis and right otitis media which were 
successfully treated. The patient was discharged 
on April 24, 1931, because of the presence of in- 
fectious disease on the ward. She did fairly well 
for 3 months but was readmitted on July 24. 
1931, because of the recurrence of symptoms. 
The serum phosphorus at that time was 9.0 
mg./100 cc. The patient was discharged one week 
later. On Aug. 1, 1931, she had a slightly different 
type of attack in which she suddenly lost con- 
sciousness, clenched her fists and had convulsive 
twitching of the face and extremities for one- 
half of an hour. She was readmitted to the hos- 
pital. The serum calcium level was 5.5 and the 
serum phosphorus was 9.0 mg./100 cc. Findings 
in the urine examination were normal. She was 
given parathyroid hormone, 30 units daily, for 
one week. The serum calcium rose to 8.6 mg./100 
cc., while the serum phosphorus level is recorded 
as having risen to 10.4 mg./100 cc. The mouth 
and nail lesions remained unchanged. The pa- 
tient was discharged free of tetany on Sept. 19, 
1931. The last clinic visit was on Feb. 2, 1933, 
at which time the tongue appeared as if covered 
with thick paste. The Trousseau and Chvostek 
signs were positive. Attacks of tetany continued 
to occur about every 3 months but the child 
managed to continue in school. At the age of 14 
the child is said to have developed a urinary 
shut-down and she “swelled up all over and 
died.” There was no autopsy. 


Case 3. Lorenza G., M. G. H. #305594, was a 
12-year-old girl who entered the Massachusetts 
General Hospital on March 27, 1930, because of 
spasms of the hands and feet. 

The patient was “healthy” until 2 years pre- 
viously when she was knocked unconscious by 
an automobile. She did not regain consciousness 
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for 3 days and remained at the hospital for a 
month. After discharge she failed to gain strength 
normally, seemed tired, lacked ambition and any 
desire to play. Her appetite was quite poor. The 
patient, however, kept up in her school work. 
These symptoms continued without progression 
until 6 months before admission when the pa- 
tient had her first attack of carpopedal spasm 
which lasted for 3 days. The seizures cleared up 
gradually and no more attacks occurred until 6 
weeks later, but during the 3 months before 
entry the attacks occurred about every 10 days. 


Past history. The patient was born at full-term with 
normal vertex delivery. She gained well and was 
breast fed. She had her first tooth at 8 months and 
walked and talked at 1 year. At the age of 3 years she 
had measles and at 4 whooping cough. She was in bed 
one month at the age of 7 with a cough and cold, and 
one quart of clear fluid is said to have been drawn off 
the chest. The nail changes (vide infra) developed at 
the age of 4 to 5, according to the present statements 
of the parents. The dietary history revealed no ab- 
normalities. 

Family history. See case 1. 

Physical examination revealed a normally devel- 
oped but poorly nourished child. There was carpo- 
pedal spasm. The skin was dry and scaly, the hair 
thin and sparse. The eyebrows were absent. The nails 
of the hands were ‘hyperkeratotic.’ The conjunctivae 
were dull red and small ‘phlyctenules’ were present in 
both eves in the region of the limbus. There was a 
photophobia which resulted in a continual squint. The 
teeth were quite dirty and the upper mid-incisor and 
lower canine teeth were missing; the remaining teeth 
were irregular in shape. The tongue and buccal mucous 
membranes were covered with small ulcerations and 
there was a thick white membrane which wiped off 
readily leaving a dark red mottled base. The thyroid 
was not palpable. Numerous fine and coarse rales were 
heard throughout both lungs. The spleen was not 
palpable. The deep reflexes were absent. The Babinski 
sign was negative. The blood pressure was 102/76 
mm. Hg. 

Laboratory data. The findings in the urine examina- 
tion were normal. The red corpuscle count was 5.6 
million with a hemoglobin (Sahli) of 75 per cent. 
A blood smear showed moderate achromia with slight 
variation in size and slight polychromatophilia and 
with normal appearing platelets. The serum calcium 
was 7.0 mg./100 cc.; the serum phosphorus, 5.0 mg. 
/100 cc. The tuberculin test, made at a dilution of 
1/1000, was strongly positive. The Wassermann re- 
action was negative. At lumbar puncture the initial 
pressure was 220 mm. of water; otherwise the spinal 
fluid was normal. The excretion of phenolsulphon- 
phthalein was 60 per cent in 2 hours. A test of electrical 
reactions (Erb’s sign) showed a cathodal closing con- 
traction of 1.0 m. amp.; an anodal closing contraction 
of 3; an anodal opening of 1.5 and a cathodal opening 
contraction of 3.0 m. amp. 
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Roentgenograms. The skull was unusually large. 
The convolutional markings of the brain were quite 
prominent. The chest plate was negative except for 
enlargement of hilus shadow. The pelvic bones were 
considerably atrophied. 7 

Course in hospital. Without specific therapy, 
the serum calcium rose to 8.0 mg./100 cc. and 
the serum phosphorus level fell to 4.4 mg./100 cc. 
While the patient was receiving irradiated ergos- 
terol therapy the serum calcium rose to 10.0 
mg./i00 cc. and the serum phosphorus remained 
stationary at 4.4 mg./100 cc. 

Dental consultants felt that the oral condition 
was thrush in spite of negative smears for yeasts. 
Unfortunately no cultures were taken. The oral 
sepsis was resistant to all modes of therapy 
(extraction of the teeth, sodium perborate, irri- 
gation). Dr. Jacob H. Swartz expressed the 
opinion that the loss of hair and eyebrows and 
the condition of the nails strongly suggested some 
trophic disturbance or mycotic infection. 

Toward the end of the hospital stay the pa- 
tient’s blood pressure ranged around 70/45 to 
70/55 mm. Hg. The mouth, when examined for 
pigmentation, had scattered areas of dark pig- 
mentation over the soft and hard palate. The 
skin was noted to be darker than that of the 
parents or siblings. 

The diagnoses on discharge from the hospital 
were: hilum tuberculosis, phlyctenular conjuncti- 
vitis, tuberculosis of adrenal glands with Addi- 
son’s disease, thrush, and tetany resulting from 
poor calcium absorption. The patient was re- 
ferred to the North Reading Tuberculosis Sani- 
tarium where she remained 3 weeks. She lost 
weight rapidly, refused to eat and was taken 
home at the insistence of her parents, where she 
rapidly declined and died 3 weeks later. There 
was no autopsy. 

Case 4. E. R., B. H. #431088, the daughter of im- 
pecunious Porto Rican parents, was born normally at 
term, weighing approximately 7 lb. She was the 
youngest of 9 children; the others were alive and pre- 
sumably in good health. She was fed at breast for 3 
months and in what was probably an irregular fashion 
thereafter. Cod liver oil was not given until the fifth 
month and rickets made its appearance. The child 
developed normally. She had pertussis at 14 months 
and first came under the care of the Babies Hospital 
at 20 months because of otitis media, mild rickets and 
severe nutritional anemia. During the course of this 
illness a few patches of whitish exudate were seen in 
the pharynx but a smear for thrush was negative; a 
culture was not made. She was again in the hospital 
when 26 months old because of lobar pneumonia due 
to pneumococcus, type 2, and bilateral otitis media 
from which pneumococcus, types 2 and 19, were re- 
covered. A third admission was required one month 
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later because of a staphylococcus infection of the chin. 
She contracted scabies when about 4 years old and 
except for one brief remission following intensive 
treatment, this has persisted up to the present time. 
At the age of 7 years the child had a brief episode of 
unexplained fever. A month later she entered the 
hospital for the fourth time because of the sudden 
appearance of an evidently inflammatory swelling just 
above the left sternoclavicular articulation. Roentgen 
examination failed to reveal the source of suppuration. 
Aspiration of the abscess yielded yellow, blood-tinged 
material the direct smear of which contained no 
organisms; culture for aerobic and anaerobic bacteria 
and for the tubercle bacillus remained sterile. Exam- 
ination of the blood serum for agglutinins against a 
representative number of pathogens also yielded nega- 
tive results. The Mantoux test with 0.1 mg. of tuber- 
culin was negative. 

Six months later, when the child was 7.5 years old, 
she began to complain of pain in the elbows, shoulders, 
knees and wrists and said that her hands were stifl. 
A week later her mouth became sore. Smears showed 
no monilia but contained many fusiform organisms 
and a few spirillae. Two days later she had a general- 
ized convulsion with alleged loss of consciousness 
lasting 10 minutes. After five more convulsions and 
several attacks of vomiting during the next 3 days the 
child entered the hospital for the fifth time. 

Physical examination revealed an undersized, thin 
girl with scabies and diffused stomatitis;the features 
of the latter suggested that it was of the aphthous or 
herpetic variety. In the lens of the right eye there were 
a few small opacities which were evidently of con- 
genital origin. The nails of the right index finger and 
of the left thumb were somewhat thickened, very 
irregular and brittle. The other nails of the hands and 
those of the feet appeared normal. 

The cause of the convulsions remained unclear 
until three days after entry when one occurred which 
was accompanied by carpopedal spasm. The serum 
calcium was found to be 4.8 and the inorganic phos- 
phorus 9.1 mg./100 cc. and the alkaline phosphatase 
activity 6.3 Bodansky units. The serum bicarbonate 
was 23.5 and the chlorine 97.4 m. eq. per liter; the 
pH was 7.43 at 38° C., measured with the glass elec- 
trode. The total protein was 7.21 gm., the albumin 
4.26 and the globulin 2.96 gm./100 cc. The serum 
cholesterol was 136.4 mg./100 cc. and the whole blood 
non-protein nitrogen 32.4 mg./100 cc. These values 
are representative of many which were obtained sub- 
sequently. The only additional chemical datum which 
needs to be recorded is an inulin clearance of 61.3 cc. 
per minute, equivalent to a normal value of 112.8 cc. 
per minute per 1.73 square meters, the standard sur- 
face of reference for clearance tests. The hemoglobin 
was 11.2 gm./100 cc. and the red blood cell count 
3.84 million; the color index was 1.01. The urine was 
normal. Roentgen films of the entire skeleton revealed 
normal mineralization and no evidence of disturbed 
ossification at the epiphyses. Pathologic calcification 
was not evident in the region of the parathyroids or 
of the kidneys. Roentgenograms of the teeth failed to 
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contribute significant information. The Q-T interval 
of the electrocardiogram was. prolonged to between 
0.36 and 0.38 seconds. An electromyogram showed in- 
creased excitability of the nerves. Chronaxie was in- 
creased from 3 to 4 times normal in 12 nerves which 
were tested. A smear from the mouth showed only 
spirochetes and fusiform organisms. Culture of the 
deformed fingernails on three occasions consistently 
resulted in a growth of monilia albicans. 

Symptoms of tetany abated promptly and the 
values for serum calcium and phosphorus returned to 
ncrmal with the use of calcium chloride by mouth, 
in'tially in doses of 6 gm., then 3 gm., and finally 1 gm. 
daily. Subsequently calciferol in doses of 100,000 
U.S.P. units daily was used for several weeks with 
good results. For the last 18 months the child has re- 
ceived no treatment. She eats a diet of unsupervised 
composition. While both the serum calcium and the 
inorganic phosphorus remain in the neighborhood of 
5 mg./100 cc. and Chvostek’s sign is consistently 
positive, the child has had neither subjective discom- 
fort nor spasms except of mild degree and transiently 
in association with acute infections. 


Case 5. S. A. H., B. H. #667161, a white girl, one 
if two siblings, was born at term by difficult forceps 
delivery. Breast feeding was practiced for only a short 
time and then cow’s milk formulas were given. The 
child received no cod liver oil during infancy. Develop- 
ment was normal. She had chicken pox at 9 months, 
measles at 1 year and pertussis at 3 years. The whoop- 
ing cough was severe and generalized convulsions 
occurred almost daily for 2 or 3 weeks at the height 
of the illness. Throughout the following year these 
took place about once a month but lasted only a few 
seconds; they ceased after tonsillectomy at the age of 
4 years. When the child was 6 years old she suddenly 
manifested carpopedal spasm unaccompanied by other 
symptoms. The serum calcium was 6.4 mg. and the 
carbon dioxide combining power 57 vols./100 cc. The 
whole blood sugar was 99 mg. and the nonprotein 
nitrogen 25 mg. Carpopedal spasm disappeared rap- 
idly in response to the oral administration of 4 gm. of 
calcium gluconate daily. At this point the child 
entered the Babies Hospital for further investigation. 

The only physical features of interest were a posi- 
tive Chvostek’s sign and peroneal reflex, extreme 
dental caries and a lesion of the nail of the index finger 
of the right hand. The nail was thickened, transversely 
ridged and brittle. The other nails of the hands and 
feet were not affected. Chemical examination showed 
the serum calcium to be 7.0 mg./100 cc., inorganic 
phosphorus 10.5 mg., alkaline phosphatase activity 
4.3 Bodansky units, bicarbonate 26.5 m. eq. per liter, 
chlorine 101.6 m. eq.,. total protein 6.80 gm./100 cc. 
and the pu, determined at 38° C. with the glass elec- 
trode, 7.53. Nonprotein nitrogen was not measured. 
However, the average of 4 determinations of the renal 
clearance of endogenous creatinine, made by the tech- 
nique of Popper and Mandl (3), was 141 cc. per 1.73 
square meters of body surface per minute, a value 
which demonstrates normal glomerular filtration. The 
hemoglobin was 13.1 gm./100 cc. and the red blood 
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cell count 4.18 million per cu. mm.; the color index 
was 1.08. Urinalysis revealed normal findings. The 
Mantoux test with 0.1 mg. of tuberculin was negative. 
The Q-T interval of the electrocardiogram was 0.25 
seconds on one occasion and 0.29 on another. Chron- 
axie was much prolonged in a representative number 
of muscles. Roentgen examination of the entire skele- 
ton, of the neck and of the kidneys demonstrated only 
normal details. Dental films showed normal calcifica- 
tion of the erupted teeth. The enamel of the unerupted 
bicuspids appeared somewhat hypoplastic. Culture of 
the deformed fingernail resulted in a growth of mo- 
nilia albicans. The child was treated for several weeks 
with aluminum hydroxide gel without effect on the 
concentration of serum calcium and inorganic phos- 
phorus. She has remained under medical observation 
for a period of 16 months. Although the calcium level 
remains in the neighborhood of 7.5 mg./100 cc. and 
the phosphate at about 10 gm., there have been no 
further episodes of carpopedal spasm, no subjective 
discomfort and no convulsions. The only overt evi- 
dence of tetany is increased susceptibility of the facial 
nerves to mechanical stimulation. 


DISCUSSION 


Multiple cases of hypoparathyroidism in one 
family. The authors have been unable to find 
in the literature any conclusive instance of 
multiple cases of idiopathic hypoparathyroid- 
ism in one family. Von der Heydt (4) reported 
a family of 8 children of German-Polish ex- 
traction of which 3 developed cataracts at the 
ages of 11, 21 and 12, respectively. None of the 
siblings was stated to have had symptoms of 
tetany or signs of ectodermal dysplasias, but 
the blood chemical determinations were some- 
what suggestive of mild parathyroid deficiency 
(case A, 11 years old: calcium 9.25, phosphorus 
4.4 mg./100 cc.; case B, 21 years old: calcium 
8.9, phosphorus 4.5 mg./100 cc.; case C, 12 
years old: calcium 7.6, phosphorus 4.7 mg./ 100 
cc.). In his discussion, von der Heydt refers 
to 4 siblings with cataracts studied by Dr. S. 
Gifford. 

Relation of moniliasis to hypoparathyroidism. 
Except for a very recent paper by our pedia- 
trics colleagues, Talbot, Butler and McLach- 
lan (5), the association of hypoparathyroidism 
with moniliasis, to our knowledge, has not 
been previously reported. The nature of the 
relationship between the two conditions is of 
prime interest. Four questions seem worthy of 
discussion : 

1. Are the two conditions totally unrelated? 

2. Does the moniliasis cause the hypoparathy- 

roidism? 
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3. Does the hypoparathyroidism predispose the 
individual to moniliasis? 

4, Finally, are both the moniliasis and the hypo- 
parathyroidism the result of a third abnor- 
mality? 

That the hypoparathyroidismand the monili- 
asis in cases 1, 2 and 3 were not totally dis- 
connected phenomena is suggested by the 
family history. One is not surprised to find the 
presence of multiple cases of an infectious dis- 
ease in one family. One does take notice, how- 
ever, when one finds a family of 10 children 
with 3 cases of an infectious disease and with 
these very 3 cases complicated by an extremely 
rare disease, idiopathic hypoparathyroidism! 
This plus the two additional cases from the 
Babies Hospital in which these two rare condi- 
tions were associated make it most unlikely 
that this association is coincidental. Further- 
more, Talbot, et al. (5), have studied 2 sib- 
lings in whom moniliasis was associated with 
deficiency of another gland of internal secre- 
tion, namely, the adrenal cortex; furthermore, 
one of these two patients is thought to have 
idiopathic hypoparathyroidism as well. 

To digress for a moment from the main 
trend of thought, it is of interest that case 3 
was also thought to have had Addison’s disease 
on a tuberculous basis. One of the patients re- 
ported by Talbot, ef al., did come to autopsy; 
this was the case which did not have idiopathic 
hypoparathyroidism; the adrenals showed the 
so-called ‘atrophied’ type of pathology, not 
tuberculosis. 

Is the moniliasis the cause of the hypopara- 
thyroidism? That it preceded the parathyroid 
insufficiency in cases 1, 2 and 3, and hence 
might have been the cause of the insufficiency 
but not the result, is suggested by the time rela- 
tionships in the evolution of symptoms and 
by the absence of certain dental disturbances 
(vide infra). 

In case 1 (Angelo G.) the dystrophy of the 
nails antedated the onset of clinical symptoms 
by at least 10 years. In case 2 (Lucy G.) the 
onset of ‘thrush,’ which was later identified as 
due to monilia, occurred 3 years prior to the 
onset of tetany. In case 3 (Lorenza G.) the nail 
changes developed at the age of 4 or 5, whereas 
the tetany did not appear until the age of 11. 
The diagnosis of moniliasis in this case was not 
established by culture but such findings as the 
hyperkeratotic nails, the conjunctivitis, the 
stomatitis and cheilitis, and the history in the 
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siblings make such a diagnosis most likely. 

Furthermore, roentgenograms of the teeth 
in cases 1 and 2 furnish additional evidence 
that the hypoparathyroidism had been of reli- 
tively short duration as compared with monili- 
asis. Albright and Strock (6) found that hypo- 
parathyroidism in children is accompanied by 
retarded development of those parts of the 
teeth which form after the onset of the condi- 
tion. Although the roentgenograms in case 1 
showed definite retardation in the development 
of the teeth, the changes were not sufficiently 
extensive to suggest that the hypoparathyroid- 
ism had been present for 10 years. The roent- 
genograms of the teeth of case 2 (Lucy G.), 
whose ‘thrush’ began at the age of 2 are no 
longer available, but the record contains a 
statement by one of us (F.A.) to the effect that 
the normal appearance of the teeth then at the 
age of 5 was against long-standing hypopara- 
thyroidism. 

Could the moniliasis be the result of the 
hypoparathyroidism? This possibility must at 
least be mentioned. All the evidence stated 
above suggests that the hypoparathyroidism 
followed the moniliasis. Furthermore, the fact 
that, to the authors’ knowledge, no instance of 
moniliasis following post-operative hypopara- 
thyroidism has been reported, makes this sup- 
position most unlikely. Yet, as will be discussed 
below, hypoparathyroidism does give rise to 
widespread ectodermal disturbances (see case 
3) which might, in certain cases, predispose the 
individual to moniliasis. 

A fourth possibility is that both the hypo- 
parathyroidism and the predisposition to 
moniliasis may have been the result of some 
third factor, such as an hereditary defect in the 
germ plasm. To support this contention is the 
fact that the father and mother of cases 1, 2 
and 3 are first cousins, and that in cases 1, 2 and 
3, the father, and at least two of the siblings 
have a congenital blood dyscrasia, which cin 
be classified under the name of ‘Familial 
Mediterranean Target-Oval Cell Syndrome.” 
This term was introduced by Damashek (7) 
and includes a number of closely related condi- 
tions among which are Cooley’s anemia and 
the condition under discussion here which 
might be called congenital hypochromic poly- 
cythemia. Damashek gives as the common 
denominator of the various dyscrasias thus 
grouped together, ‘‘a reduction in the hemo- 


Dec 
red 
resi 
the 
fine 
for 
7 
cast 
of 
Ac 
| cor: 
4 
TI 
| Mr. | 
Mrs. 
Ange 
Lucy 
Lore! 
Marg 
Libor 
| 
sion 
rare 
i tere: 
rece 
How 
3 Why 
4 case 
is 
char 
the 
4 nails 
volv 
and 
spec: 
That 
the ] 
; the f 
a but | 
tive 
that 
addi 
thus 
had | 
and 
this 


December, 1943 


globin level, hypochromia, abnormality of the 
red cells including the presence of target cells, 
oval cells, stippled cells, increased hypotonic 
resistance and complete refractoriness to iron 
therapy.”” The conditions apparently are con- 
fined to individuals of Mediterranean heritage; 
for this reason Whipple and Bradford (8) in- 
troduced the term, ‘“‘Thalassemia.” 

‘he hemoglobin values and red counts of 
cases 1 and 3 and of the father and mother and 
of ‘wo of the siblings are recorded in table 1. 
A careful study of the blood findings of case 1 
was made by Dr. Burdick G. Clark and is re- 
corded in the case history (vide supra). 

TABLE 1. DATA RELATING TO THE HYPOCHROMIC POLYCY- 

TIHEMIA PRESENT IN CASES 1, 2, AND 3, THEIR FATHER, 

AND TWO OF THEIR SIBLINGS 


| Hgb., ‘Erythro- Color | Leuko- 


Name | Sahli | cytes | Index | cytes 
gm. million | 
Mr. G. 12.5 5.83 0.8 | 
Mrs. G. 15.1 5.04 0.9 
Angelo (case1) | 12.5 | 5.87 | 0.6 | 9,600 
Lucy (case 2) 14.0 6.03 | 0.7 
Lorenza (case 3) 12:5 5.60 0.7 
Margaret 11.9 Dabs 0.6 9,400 
Liboria 12:9 5.55 0.6 8,750 


Ectodermal lesions. The nail changes occa- 
sioned by the moniliasis are not to be confused 
with the ectodermal changes which occur in 
rare instances of hypoparathyroidism. An in- 
teresting example of the latter condition was 
recently published by Emerson, Walsh and 
Howard together with a short discussion (9). 
Why these ectodermal changes occur in some 
cases of hypoparathyroidism and not in others 
is entirely unknown. They differ from the 
changes resulting from the moniliasis in that 
the skin and hair are involved as well as the 
nails, by the fact that all of the nails are in- 
volved (not only the fingernails as in case 1) 
and by the fact that the lesions clear up with 
specific therapy for the hypoparathyroidism. 
That these ectodermal changes are a result of 
the hypoparathyroidism is shown not only by 
the fact that they clear up with specific therapy 
but by their occurrence in cases of post-opera- 
tive hypoparathyroidism (10). It is quite clear 
that case 3 had these ectodermal changes in 
addition to what was probably moniliasis; 
thus, besides the mouth and nail changes, she 
had alopecia of the scalp and of the eyebrows 
and marked hyperkeratosis of the skin. In 
this connection it should be noted that the toe- 
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nails of case 1 were somewhat hypoplastic, and 
that both case 1 and case 2 had slightly hyper- 
keratotic skin. 

Emerson, ef al., found a decreased cystine 
content of the nail parings in their case. This 
seems to be an important lead, and further 
studies in this direction should be made on 
cases of hypoparathyroidism and hyperpara- 
thyroidism to determine whether sub-clinical 
changes have occurred. 

True hypoparathyroidism, not ‘pseudo-hypo- 
parathyroidism.’ Pseudo-hypoparathyroidism 
(11) is a distinct disease entity which has the 
same serum calcium and phosphorus findings 
as are present in true hypoparathyroidism; 
however, the difficulty is not a lack of hormone 
but a failure on the part of the organism to re- 
spond to the hormone. This lack of response is 
best brought out by performing an Ellsworth- 
Howard test (12) which makes use of the most 
fundamental metabolic response to the hor- 
mone, namely the increased excretion of phos- 
phorus in the urine. The patient is fasted; the 
urine is collected each hour for 3 hours before 
the intravenous administration of parathyroid 
hormone and then for 2 hours following the ad- 
ministration; the 5 urine samples are analyzed 
for the phosphorus content. In table 2 it will 


TABLE 2. ELLSWORTH-HOWARD TEST ON case 1. NOTE MARKED 
INCREASED PHOSPHORUS EXCRETION WITH LOWERING OF 
SERUM PHOSPHORUS VALUE FOLLOWING PARATHYROID 
EXTRACT ADMINISTRATION 


Urine Serum 
Time! | | Alk. 
Volk | |), €a P Phos- 
| phatase? 
hr. ce. mg. || mg./% | mg./% | 
8-9 m0; Al | $8 | 14 
9-10 | 330 | 24 || 
10-11 180 | | 
ee, parathyroid extract I.V. 
11-1 | 160 160 | 
1-2 | 231 231 || 5.7 72) 4556 


1 Urine collection, 8 A.M. to 2 P.M. 

2 Bodansky units. 
be seen that the patient in case 1 showed a 
marked excretion of phosphate in response to 
the parathyroid hormone administration, an 
indication that his symptomatology was the 
result of lack of hormone rather than of failure 
to respond to the hormone. 

Certain errors in diagnosis of hypoparathy- 
roidism. The authors would like to emphasize 
certain points in the diagnosis of hypoparathy- 


2 3 || 
th 
ce 
a= 
li- 
: 
dy 
he 
li- 
nt 
ly 
t- 
), 
10 
af 
ut : 

4 
it 
d 
n 
of i 
= 
)- 
0 
e 
e 
e 
2 
d 
Ss 
1 
) | 
| 
h 


634 


roidism, especially since they themselves were 
inexcusably slow at arriving at the correct di- 
agnosis in case 1. Even if there is no history of 
carpopedal spasms, a case of idiopathic epi- 
lepsy should always be reviewed from the point 
of view of hypoparathyroidism. There have 
been 3 cases recently at the Massachusetts 
General Hospital all of whom had been diag- 
nosed as idiopathic epilepsy for a period of 
years before the correct diagnosis of hypopara- 
thyroidism was made. 

That choked disks may be present in hypo- 
parathyroidism is no new finding but nonethe- 
less a very important thing to remember. This 
observation has been recently emphasized by 
Barr, MacBryde and Sanders (13). 


SUMMARY AND CONCLUSIONS 


Three cases of idiopathic hypoparathyroid- 
ism in siblings are reported. Two and probably 
all three of these cases suffered from wide- 
spread chronic monilia infection; two addi- 
tional cases in which idiopathic hypoparathy- 
roidism was associated with moniliasis are 
reported; finally, attention is called to two 
siblings reported from the Children’s Medical 
Service (5) in both of whom moniliasis was 
associated with Addison’s disease and in one of 
whom hypoparathyroidism was also present. 

The association of moniliasis with hypopara- 
thyroidism is discussed from four points of 
view: a) no connection between the two condi- 
tions, b) hypoparathyroidism as a result of the 
moniliasis, c) moniliasis as a result of the hy- 
poparathyroidism, and d) both conditions as a 
result of a third factor. No definite conclusion 
is reached, but it is pointed out that the time 
relationships in the case histories suggest that 
the moniliasis precedes the hypoparathyroid- 
ism. 

Since the father and mother of patients 1, 2 
and 3 were first cousins, and since all three pa- 
tients, the father, and other siblings had con- 
genital hypochromic polycythemia, the possi- 
bility exists that the susceptibilities to monilia 
infection and to hypoparathyroidism are both 
connected with some defect in the germ plasm. 

The nail changes resulting from moniliasis 
did not improve in case 1 when the serum cal- 
cium was restored to normal by dihydrotachys- 
terol therapy; they are, therefore, not to be 
confused with the nail changes which are part 
of a generalized ectodermal disorder which 
accompanies certain cases of hypoparathyroid- 
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ism and which are relieved by specific therapy. 
Furthermore, the fact that the changes were 
confined to the fingernails and did not involve 
the toenails suggests an infectious as opposed 
to a metabolic etiology. 

With the Ellsworth-Howard test it was 
demonstrated that case 1 reacted normally to 
parathyroid extract; this rules out ‘pseuclo- 
hypoparathyroidism.’ 

Attention is called to the previously reported 
association of papilledema and increased intra- 
cranial pressure with hypoparathyroidism; 
their combination in case 1 with Jacksonian 
epilepsy led to the faulty diagnosis of brain 
tumor. 
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attendant upon replacement of dosages 

of dihydrotachysterol varying from 0.25 
to 0.75 cc. (of Hytakerol solution) with 50,000 
to 200,000 U.S.P. units of vitamin D in four 
cases of parathyroid tetany. Systematic ob- 
servations have been continued on two of these 
patients, and on four more, making a group of 
six who have been studied. Four of these have 
been on such therapy for two or more years, 
the other two for one and one-half years and 
for seven months, respectively. Certain of the 
details involved are here reported as evidence 
for the dependability and safety of this type of 
treatment. 

The general plan has been to relax dietary 
restrictions previously considered necessary, 
thereby allowing the patient to use as much 
meat, egg and milk as desired in spite of the 
higher phosphorus intake involved. Calcium 
intake has always been fortified, usually by the 
29 per cent solution of calcium chloride in sirup 
of glycyrrhiza previously described (1). Rarely 
patients have objected, preferring to use cal- 
cium lactate tablets, dissolved prior to inges- 
tion. The added calcium intake has been 3 gm. 
of calcium chloride per day. The doses of vita- 
min D have been adjusted with the goal of 
freedom from any signs or symptoms of tetany, 
but not with any predetermined level of serum 
calcium or phosphorus in mind. The symptom 
which seems to be the most sensitive indicator 
of returning tetany is tingling in the arms and 


\ N earlier report (1) indicated the success 
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hands, less commonly a tightness in the 
larynx. Frank convulsive seizures, definite 
cramps in muscles, or positive Chvostek or 
Trousseau signs have never occurred when 
control was near a satisfactory state. 

The dosage of vitamin D has been kept at 
what appeared a minimum for complete con- 
trol under the above conditions. This was urged 
upon the patients for reasons of economy of 
material, and was accomplished by examina- 
tions in the out-patient clinic at intervals of 
not over a few months. Advantage was taken of 
these returns to the clinic, or occasionally into 
the hospital, to determine the serum calcium 
and phosphorus levels, and to look for any 
evidences of toxicity from the large doses of 
vitamin D employed. Standard urine examina- 
tion, occasional determination of urea clear- 
ance, blood counts, and on a few occasions, 
roentgen-ray films of the renal regions were re- 
quested for this purpose. In none of these pa- 
tients have we found even a suggestion of renal 
disturbance which could be attributed to the 
use of the vitamin. 

There has been no evidence that an increas- 
ing dose of vitamin was required by any of our 
patients during the time of study. An apparent 
exception was associated with pregnancy in one 
of the two cases longest under observation. 
The increase from 200,000 to 300,000 units 
daily became advisable due to return of pares- 
thesias, and was not preceded by a fall in 
serum calcium level. The increased dosage may 
not have been entirely necessary, but it has 
not been followed by a hypercalcemia. The 
dai:y vitamin D requirements of the members 
of the group are 150,000 units (2 patients), 
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200,000 units (2 patients), 300,000 and 400,000 

units (1 each). The pre-treatment levels were 
as follows: serum calcium 4.5 to 8.0 mg., 
average 6.9 mg., serum phosphorus 4.0 to 7.0 
mg., average 5.9 mg. The serum calcium levels 
maintained at the time of most recent examina- 
tion ranged from 8.3 to 10.5 mg., average 9.4 
mg., inorganic phosphorus from 3.0 to 5.3 mg. 
per 100 cc., average 4.1 mg. There was no uni- 
form tendency for lower phosphorus levels to 
occur with higher calcium values. 

The graphic recording of serum calcium and 
phosphorus values throughout the course of 
these studies suggests that, at the time when 
intensive therapy is begun with either dihy- 
drotachysterol or with vitamin D, a high 
serum phosphorus tends to fall during the 
period when serum calcium is rising. This is not 
seen in every case. Also when the serum cal- 
cium dropped due to inadequate therapy there 
was no uniform tendency for serum phosphorus 
to rise. This observation may be significant in 
the light of the recent reversal of opinion of 
Albright (2), who admits that the parathyroid 
hormone does not necessarily affect the serum 
calcium level by facilitating the excretion of 
phosphorus, although admittedly both the 
hormone and vitamin D are effective in causing 
increased renal excretion of phosphorus. Both 
hormone and vitamin apparently have other 
and more direct effects leading to an increased 
serum calcium level. We therefore find the 
serum phosphorus level far less helpful in-es- 
timating the need for revision of dosage than 
the serum calcium and the symptoms. We pre- 
fer to use the occurrence of the slightest symp- 
toms as the sign for increased vitamin D dos- 
age, and the rise of serum calcium above the 
minimum normal level of 10.5 mg. as a signal 
for reduction of the dose. 

Attempts to use the Sulkowitch reagent (3) 
as a guide for upper limits of therapy have been 
disappointing in our hands. This seemed to 
be associated with a lower threshold for cal- 
cium than suggested by the authors of the test, 
and as a consequence symptoms were not al- 

_ways abolished when the excretion of calcium 
was demonstrable by this reagent. We insist 
that the patients who are using any type of 
treatment for control of tetany must have the 
serum calcium checked every few months. We 
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have not seen rapid and large changes in this 
level except as expected from shifting the dos- 
age of vitamin D. The maximum serum cal- 
cium level recorded in this series was 15.1 mg., 
with which there were no evidences of serious 
disturbance. The other high leve'~ were 11.8, 
11.8, and 12.5 mg. in patients whe weie at the 
time free from tetanic symptoms. It is there- 
fore evident that whereas vitamin D can ele- 
vate serum calcium, the use of these dosages, 
seemingly very large, does not produce dan- 
gerous hypercalcemia in tetanic patients if 
simple precautions are employed to determine 
the trend of serum calcium levels. We have no 
data on the effect of similar doses in other than 
tetanic patients. 


The vitamin D preparations employed in 


our study include Deltalin (Lilly), Drisdol in 
oil (Winthrop), Ostoforte (Frosst), Vitamin D 
(Squibb), each in gelatin capsules containing 
50,000 U.S.P. wnits, and activated ergosterol 
in oil (Mead Johnson) in capsules of 50,000 
and of 100,000 units. For the generous contri- 
butions of these supplies we and our patients 
are indebted to these firms. In several cases we 
have deliberately shifted from one brand to 
another, without any apparent shift in clinical 
response. With recent price quotations on these 
products it appears that the therapy of tetany 
can now be carried out at lower cost using the 
concentrated preparations of vitamin D than 
with clinically comparable amounts of dihy- 
drotachysterol. 


CASE REPORTS 


Case 1. V. T. R. (No. 209579) was treated for post- 
thyroidectomy tetany over a total period of 4 years, 
using in turn Hytakerol, Ertron as previously re- 
ported (1), Mead Johnson’s activated ergosterol, 
Ostoforte. She has required 150,000 to 200,000 units 
daily until the pregnancy, which has been normal, 
has recently terminated successfully. She has had 
calcium chloride supplements to her diet throughout 
the study. 

Case 2. D. E. (No. 96338) was one of idiopathic J 
tetany which began at age 5, possibly earlier, diag- 
nosed first at age 21 and has been treated during the 
past 6.5 years, using Hytakerol, activated ergosterol! 
as previously reported (1), and Drisdol (Winthrop). 
She has required 150,000 to 200,000 units daily. In 
addition to the continued oral infection with monilia 
this woman has had chronic sinusitis and recurrent 
periods of hypochromic anemia. There has been much 
gastro-intestinal instability. She prefers the use of 
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calcium lactate or gluconate to the chloride. 

Case 3. L. P. (No. 201693) developed tetany several 
months after thyroidectomy at age 23, and has been 
under treatment for 6.5 years. After 4 years’ use of 
Hytakerol she has used Mead-Johnson’s activated 
ergosterol, Squibb’s vitamin D, and Drisdol (Win- 
throp). Required doses have been from 50,000 to 
200,000 units daily. The larger amounts have been 
required since it was considered wise to interrupt a 
pregnancy at the end of the first trimester, with de- 
velopment of a slowly healing abscess in the abdominal 
wall. The period of several months since the infection 
has subsided entirely has not been marked by any 
evidence of vitamin D over-dosage on the 200,000 
unit level. 

Case 4. V. B. (No. 82269) had her thyroid removed 
at age 34, immediately after which tetany appeared. 
Treatment was grossly inadequate after discharge 
until she returned to the hospital three years later, 
when therapy with Hytakerol was started, with good 
results; but treatment was not sustained during the 
next 6 years at home. On her third hospitalization, at 
age 43, she had the classical signs of tetany, including 
cataracts, and she was also psychotic. Treatment was 
begun with 400,000 units of Mead Johnson’s activated 
ergosterol daily, and calcium chloride, which relieved 
all symptoms, eliminated the psychosis, and brought 
the serum calcium from 6 to 10 mg. in the course of 
4 months. She has continued to respond similarly to 
Drisdol (Winthrop) and vitamin D (Squibb). 

Case 5. M. K. (No. 225687) exhibited tetanic symp- 
toms shortly after her thyroidectomy at age 59. Con- 
trol was obtained by use of Hytakerol and calcium 
salts, but the dosage of 4 cc. daily was still causing a 
rise of serum calcium from the initial level of 4.5 to 
9.0 mg. when therapy was changed to vitamin D. The 
dose of 100,000 units of activated ergosterol (Mead 
Johnson) was found inadequate, but 150,000 units 
daily has kept the patient free from paresthesias, 
although serum calcium has decreased from 10.0 to 
8.2 mg. over the course of 8 months. 

Case 6. G. E. (No. 200622) underwent partial thy- 
roidectomies on three occasions between the ages of 
30 and 34 years. After the third operation she de- 
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veloped tetany and was treated with Hytakerol. Use 
of activated ergostero! (Mead Johnson) requires 
150,000 units daily, and gives satisfactory control of 
the tetany. This patient had long suffered from 
paroxysms of tachycardia with much discomfort and 
some hypertension. These phenomena led some of the 
clinical consultants to suspect recurrent thyrotoxi- 
cosis. Since the tetany has remained controlled the 
cardiac symptoms and hypertension have ceased to 
be significant. Ostoforte (Frosst). and Vitamin D 
(Squibb) have been similarly effective. 


SUMMARY 


Six women with permanent and severe hy- 
poparathyroid tetany have been maintained 
under complete symptomatic control by vita- 
min D and calcium salts orally. The duration of 
the treatment has been two years or longer in 
4 cases. One patient has undergone an uncom- 
plicated pregnancy. The doses varied from 
150,000 to 400,000 U.S.P. units daily, and 
there have been no evidences of toxicity such 
as hypercalcemia or renal disturbances. The 
diets have been unrestricted in meat, egg and 
milk intake. When controlled by serum calcium 
determinations the management of tetany by 
vitamin D in large doses is apparently as safe 
as by dihydrotachysterol, and probably less 
expensive. 
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Combined versus Independent Hydrolysis and 
Extraction of Urinary 17-Ketosteroids 


With Special Reference to the Choice of Solvents! 


H. B. Frrepcoop, M.D. 
E. H. TAYLoR AND 
M. L WricHtT 


From the Medical Clinic, Peter Bent Brigham 
Hospital and the Department of Medicine, Har- 
vard Medical School, Boston, Massachusetts 


MONG salient of the numerous unsolved 
A ketosteroid problems are those con- 
cerned with the extraction from the 

urine of the estrogenic and androgenic sub- 
stances which are excreted as products of the 
metabolism of various precursor hormones, 
many of which have not yet been identified. A 
similar situation exists for the neutral 17-ke- 
tosteroids, some of which are of the androgenic 
variety, while others are biologically inactive. 
The androgenic 17-ketosteroids are derived 
from the adrenal cortex and the testes; and 
there is evidence from Hill’s transplantation 
experiments (1, 2) and Friedgood’s observa- 
tions on the post-odphorectomy excretion of 
17-ketosteroids (3) that the ovaries also con- 
tribute to the fraction. Furthermore, it is pos- 
sible that a substance which is a non-andro- 
genic corticosteroid at the time of its secretion 
may become an androgenic 17-ketosteroid by 
virtue of the transformation or degradation to 
which it is subjected during its metabolism and 
subsequent excretion. Some of the non-andro- 
genic urinary ketosteroids are the end result 
of male sex hormone metabolism, while others 
probably stem from the corticosteroids. Since 
the ketosteroids are not secreted in the form 
in which they are excreted, the presumption is 
that they are present in the circulating blood 
for only a brief period of time. The earliest 
investigators of the urinary 17-ketosteroids 
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were content to employ such methods for 
their hydrolysis and extraction as were then 
in use for the recovery of androgenic sub- 
stances. Their efforts were directed principally 
toward the study and improvement of the 
Zimmermann colorimetric method of assay for 
the 17-ketosteroids. More recently, however, 
attention has been centered on the complicated 
problems concerned with the hydrolysis and 
extraction of the 17-ketosteroids. No matter to 
what point one may perfect quantitative assay 
methods, the final results must depend pri- 
marily on the essentially complete extraction 
of these 17-ketosteroids from the urine. The 
experiments reported in the present communi- 
cation were made because of two statements 
which have come to be more or less generally 
accepted on the basis of widespread publica- 
tion and constant repetition, although there is 
no adequate evidence to support them. The 
first of these is that simultaneous hydrolysis 
and extraction is superior to independent hy- 
drolysis and extraction in the preparation of 
the urinary 17-ketosteroids for colorimetric 
assay. This attitude is reflected clearly in a 
recent paper by Venning, Hoffman and Browne 
(4, 5) who favored simultaneous hydrolysis 
and extraction for their experiments becausc 
“This procedure has been considered to be the 
one least likely to cause alteration in the orig 
inal steroid.” The second belief to which we 
have reference has been voiced by Hershberg 
and Wolfe (6) who stated that carbon tetra- 
chloride “‘is regarded by Callow, Callow, Em- 
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mons and Stroud (7) as being superior to ben- 
zene as a solvent for the extraction of steroids.”’ 
This has resulted in the ever-increasing use of 
carbon tetrachloride as an extractive agent for 
the 17-ketosteroids. 

It is of practical importance as well as his- 
torical interest to trace the course of events 
which led to the present situation. It is well 
recognized that the extraction of the urinary 
steroids is attended by a number of special 
chemical problems. The estrogens and andro- 
gens (including the biologically inactive 17- 
ketosteroids) are excreted in the urine in com- 
bination with other substances. These conju- 
gated forms are water soluble and with the ex- 
ception of certain estrogens, are low or com- 
pletely lacking in biological activity in con- 
trast to the corresponding uncombined steroids 
which are comparatively insoluble in water and 
have a substantial bioassay value which is 
characteristic for each of the known sub- 
stances. Estriol and pregnanediol have been 
isolated as glucuronides from the urine of 
pregnant women; and estrone sulfate has been 
identified in the urine of pregnant mares (8, 9, 
10). The conjugated 17-ketosteroids (andro- 
gens) which have been identified chemically 
are sodium androsterone sulfate which was 
isolated from the urine of a man suffering from 
an interstitial cell tumor of the testis with 
widespread metastases (4, 5) and sodium de- 
hydroisoandrosterone sulfate which has been 
recovered from the urine of a normal man (11). 
Insofar as their estimation is concerned, a 
three-fold importance may be attached to the 
conjugated forms in which ketosteroids are 
excreted: a) the conjugated steroids must be 
hydrolyzed before they can be assayed chem- 
ically or biologically; b) hydrolysis apparently 
transforms or destroys a significant proportion 
of the original steroid content of the urine; and 
‘) hydrolysis does not have the same effect on 
both conjugated and unconjugated steroids. 

It is well known that biological or chemical 
assay of excreted conjugated steroids is im- 
possible at present unless they are first freed 
irom such combinations by hydrolysis. In 1934 
and 1935, Zondek (12, 13), Smith and Smith 
(14) and Cohen and Marrian (15) reported this 
phenomenon for the estrogenic substances. 
That the same situation is applicable to the 
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excreted androgens was first suggested in 1929 
by the work of Funk, Harrow and Lejwa (16) 
who reported that extraction of highly acid- 
ified male urine gives a better yield of comb 
growth-promoting hormone than extraction of 
neutral urine. Later, in 1934, Adler (17) 
demonstrated the point even more conclusively 
by showing that a butanol extract of human 
male urine was biologically inactive until it 
was heated with trichloracetic acid subsequent 
to extraction. Gallagher, Koch and Dorfman 
(18) failed at first to recognize the essential 
role of hydrolysis as applied to the extraction 
of androgens, although they adopted the use 
of a 2-hour hydrolysis period as part of their 
routine method in order to study the estrogen 
excretion simultaneously. In 1937, however, 
Peterson, Gallagher and Koch (19) and Ding- 
manse, Borchardt and Laqueur (20) inde- 
pendently confirmed and extended Adler’s 
previous observations on the recovery of an- 
drogens from urine. 

Although hydrolysis is an essential procedure 
in the preliminary preparation of excreted 
steroids for their bioassay and chemical assay, 
there is no unanimity of opinion (21) as to the 
most desirable form in which to employ it. 
It is clear, however, unless some other way is 
found to accomplish the same purpose, that 
the least drastic form of hydrolysis compatible 
with the completeness of this procedure must 
be the immediate goal, since even relatively 
mild treatment with acid results in substantial 
destruction and chemical transformation of 
these substances. With reference to the andro- 
gens, with which the present report is prin- 
cipally concerned, Butenandt, Dannenbaum, 
et al., (22) were the first to call attention to the 
formation of a chloro-derivative of dehydroiso- 
androsterone (3-chloro-A°-androstenone-17) as 
a result of the action of hydrochloric acid; and 
Wolfe, Fieser and Friedgood (23) found that 
approximately one-third of the dehydroisoan- 
drosterone content of the urine from a patient 
with adrenocortical tumor was converted to 
this chloro-compound during a 10-minute 
hydrolysis with 15 volumes per cent of hy- 
drochloric acid. Wolfe, Fieser and Friedgood 
(23) also demonstrated a number of other 
chemical artefacts which resulted from the hy- 
drolysis of the ketosteroids in this urine,includ- 


| 
yr 
n 
)- 
y 
: 
yr 
d 
d 
0 
Vv 
n 
le 
i= 
Vv 
is 
is 
4 
yf 
ic a 
a 
is 
7 
. { 


640 H. B. FRIEDGOOD, E. H. TAYLOR AND M. L. WRIGHT 


ing A*° androstadienone-17 and 3a-hydroxyan- 
drostenone-17. Pincus and Pearlman (24) like- 
wise presented evidence on the conversion of 
androsterone and dehydroisoandrosterone to 
non-alcoholic substances by acid hydrolysis. 
Evidence that acid hydrolysis affects pure con- 
jugates is contained in the work of Venning, 
Hoffman and Browne (4) who showed that 
hydrolysis of sodium androsterone sulfate re- 
sults in variable proportions of androsterone 
and androstenone-17, and that synthetic so- 
dium dehydroisoandrosterone sulphate yields 
equal quantities of dehydroisoandrosterone 
and 3-chloro-A*-androstenone-17 under similar 
conditions. The amount of actual destruction 
of the urinary steroids varies, of course, with 
the intensity of hydrolysis (degree of acidity 
and duration of treatment). Venning, Hoffman 
and Browne (4, 5) recovered 80 per cent of the 
free 17-ketosteroids after hydrolysis of crude 
fractions of the conjugate sodium androsterone 
sulfate, although only about 50 per cent of the 
known 17-ketosteroid content was recovered 
after. hydrolysis of chemically pure sodium 
androsterone sulfate. They postulate that the 
relatively high yields after hydrolysis of the 
crude fraction are made possible by compounds 
in the urine which act in some way to prevent 
destruction of the 17-ketosteroids. These chem- 
ical studies of the destructive action of acid on 
steroids have been paralleled by investigations 
of the androgenic activity of urinary extracts 
subjected to similar treatment. It has been 
found that the bioassay value in such circum- 
stances is likewise significantly affected (Bute- 
nandt, Dannenbaum, ef al., 22; Borchardt, 
Dingmanse and Laqueur, 25; Peterson, Gal- 
lagher and Koch, 19. Dingmanse and La- 
queur (26) have also demonstrated that the 
8-fraction suffers a greater loss than the a-frac- 
tion during hydrolysis. 

Siebke (27) was among the first to employ 
simultaneous hydrolysis and benzene extrac- 
tion. This method was subsequently adopted 
by Kemp and Pedersen-Bjergaard (28) and 
Borchardt, Dingmanse and Laqueur (25). In 
1940 Talbot, Butler, MacLachlan and Jones 
(29) used simultaneous hydrolysis and carbon 
tetrachloride extraction in order to avoid the 
deleterious effects of hydrolysis. The results of a 
limited numbers of experiments reported by 
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Callow, Callow, Emmons and Stroud (7) indi- 
cate that insofar as the assay of the total 17- 
ketosteroids is concerned, there is little choice 
between independent hydrolysis with subse- 
quent benzene extraction and simultaneous hy- 
drolysis and CC], extraction. They recommend 
the former for use with large amounts of pooled 
urine and the latter for single specimens. Con- 
trary to these final conclusions, they remarked 
at one point in their paper, that CCl, seemed 
to be a more efficient solvent than benzene 
for the 17-ketosteroids and androgens in one 
of their experiments. Reference to their data 
discloses that the differences to which they re- 
fer could not possibly have any statistical sig- 
nificance. Their remark, however, led Hersh- 
berg and Wolfe (6) to adopt CCl, as the solvent 
for use in their extractor, and Talbot, ef al. 
(29), substituted CCl, for benzene for a similar 
reason. 

The chemical behavior of conjugated and 
unconjugated steroids undergoing acid hy- 


drolysis is not identical, and consequently the fF 


results of experiments with the former cannot 
be applied to the latter. Venning, Hoffman 
and Browne (4, 5) have demonstrated that 


mild acid hydrolysis combined with CCl, ex-f 


traction causes serious damage to pure sodium 
androsterone and dehydroisoandrosterone sul- 
fate, whereas Talbot, Butler, MacLachlan and 
Jones (29) found that unconjugated androster- 
one and dehydroisoandrosterone were unal- 
tered by identical chemical treatment These 
observations indicate that simultaneous hy- 
drolysis and extract on does not obviate the 
damaging effects of hydrolysis which have been 
ascribed heretofore to independent hydrolysis 
and extraction; and confidence in the efficiency 
of CCl, as the best extractive available for the 
urinary steroids was shaken by the observation 
that the method used by Hershberg and Wolfe 
(6) and Talbot (29) for the extraction of andro- 
gens and 17-ketosteroids was singularly inel- 
ficient for the extraction of estrogens as com- 
pared with ether-toluol (32) or benzene (table 
1). A 42 to 86 per cent loss of the various es- 
trogenic substances was detected after extrac- 
tion by their CCl, method as compared with 


‘the results of assay on identical aliquots han- 


dled with the benzene method of Smith and 
Smith (14). This finding has a special bearing 
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on one of the clinical aspects of the steroid 
problem, inasmuch as it is often essential to 
determine the estrogenic and 17-ketosteroid 
content of a single 24-hour or 48-hour specimen 
of urine. Experiments concerned with this 
phase of the problem are being reported in a 
forthcoming communication. 

The purposes of the present experiments are 
a) to compare the results of simultaneous hy- 
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these solvents which were considered for these 
experiments, ether and toluol seemed the most 
suitable from various theoretical and practical 
viewpoints. Accordingly the results of ether- 
toluol extraction of identical aliquots of urine 
were compared with those of two types of CCl, 
extraction, v7z., simultaneous and independent 
hydrolysis and extraction. The ether-toluol 
extraction was made essentially in accordance 


‘TABLE 1. COMPARISON OF CARBON TETRACHLORIDE W ITH BENZENE (c sll EXTRACTION) AS A SOLVENT FOR ESTROGENS. 


URINE SPECIMEN, 24-HR. VOLUME FROM 38 WEEKS’ PREGNANT WOMAN 


Method of Processing Aliquots of 


Urine Specimen Estradiol 


Estrone | Eateiol | Total 


R.U bg. R.U. | ug. 


A. Smith & Smith hydrolysis and continuous 
24-hr. benzene extraction (14) 


B. Smith & Smith hydrolysis and 2-hr. con- | 
tinuous CCl, extraction 


| 
| 


C. Simultaneous hydrolysis (15% HCl at 
70° C.) and continuous 6-hr. CCl, extrac- 
tion (6) 


D. Smith & Smith hydrolysis and Smith, 
Smith and Schiller extraction and sepa- 
ration (30) 


200 


20,000 | 10,000 26,700 11,550 


E. Same as in D but re-extracted acidified | 
NaOH (both strong and weak phenolic) | 
by 2-hr. continuous CC], instead of 24-hr. 
continuous benzene 


Loss as compared with (D) 


1,965 
83% 


| 
| 
| 
1,000 
| 


86% 


| 
1,350 6,000 
| 


From these valle one may conclude axe continuous CCl, extraction is not a salealile nadia for the recovery of urinary 


estrogens. The indications are that prolonging the time of extraction would give less rather than more recovery (compare 
B and C above). This may be due to the fact that water is soluble in CCly. The boiling CCl, thus becomes strongly acid 
and more estrogen destruction is induced during extraction. The longer the extraction period (as in simultaneous hydrolysis 
and extraction), the greater is the destruction. Water is not soluble in benzene, which is neutral at the end of a 24-hour 
continuous extraction of urine and 15% HCl. Heating in an acid solution destroys estrogens quite rapidly (14). 

We are indebted to Dr. O. Watkins Smith of the Fearing Research Laboratory for the results of these experiments. 


drolysis and CCl; extraction insofar as the 
total urinary 17-ketosteroid excretion is con- 
cerned; and 6) to investigate the desirability 
of using CCl, as an extractive for any of the 
urinary steroids. 


METHODS AND MATERIALS 


In view of the observations of Callow, et al., 
(5), it appears that CCl, differs little in ef- 
ficiency from benzene as a solvent for the 
17-ketosteroids when used according to their 
technic. Consequently it was considered more 
expedient to compare the efficiency of other 
solvents with CCl, rather than to reinvestigate 
the relative merits in the use of benzene. Of 


with the Smith and Smith modification of the 
Cohen and Marrian technic (30), a method 
which has also been employed by Pincus and 
Pearlman (24). Sixty-eight 24-hour or 48-hour 
specimens of urine were collected from 32 sub- 
jects, some of whom were normal young adult 
males and females, while others were classified 
among one of a number of classical endo- 
crinopathies (Addison’s disease; myxedema; 
hypogonadism). These urines were hydrolyzed, 
extracted and prepared for assay in accordance 
with either two or all three of the methods 
which are outlined in detail forthwith. The 
urines were divided into two or three equal 
aliquot portions depending on the number of 
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experiments to be made with them. 

Method A consisted of the standard pro- 
cedure of independent hydrolysis and CCl, ex- 
traction originally practised by Hershberg and 
Wolfe (6) and subsequently adopted by Tal- 
bot, et al., (29). One liter of a 24-hour or 48- 
hour specimen of urine or an aliquot made up 
of one liter was acidified with 150 cc. (15 vol- 
umes per cent) concentrated C.P. hydrochloric 
acid and the mixture quickly brought to a boil 
and kept there for 10 minutes under a reflux 
condensor. The mixture was then cooled im- 
mediately under running tap water to 50 to 
60° C. and introduced into a Hershberg-Wolfe 
apparatus properly charged with CCl,. Extrac- 
tion was permitted to proceed for two hours in 
most instances. Contrary to the report of 
Hershberg and Wolfe (6) and Tablot, e¢ al 
(29), we found that the bulk of the 17-ketos- 
teroid fraction was not extracted within one- 
half or even one hour. Re-extraction with 
ether or residual urines from such a one-hour 
extraction yielded significant quantities of the 
17-ketosteroid material. The estrogenic and 
other ketonic substances were removed from 
the CCl, extract by washing in a separatory 
funnel with three 50-cc. portions of 1 N NaOH 
and three 25-cc. portions of 1 N NaOH. The 
CCl, was then evaporated over a hot water 
bath under reduced pressure and the dry resi- 
due was taken up in absolute alcohol for colori- 
metric assay as given in a previous communica- 
tion (30). A color correction was applied in 
order to compensate for the non-specific 
chromogen content of the extracts (32). 

Method B was used parallel with method A 
on an identical aliquot of urine, and differed 
from it only in that the hydrolysis was con- 
ducted simultaneously with, instead of inde- 
pendently of, the extraction. One liter of a 24- 
hour or 48-hour urine, or an aliquot made up to 
one liter, was acidified with 150 cc. (15 per 
cent) of concentrated C.P. HCl and simulta- 
neously hydrolyzed and extracted with CC], for 
6 hours in the Hershberg-Wolfe apparatus. In 
accordance with Talbot’s technic, the body of 
the extractor was insulated by an asbestos 
jacket in order to keep the mixture of urine, 
acid and CCl, just below the boi'ing point of 
the latter. The remaining steps in this pro- 
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cedure were identical with those described for 
method A. 

Method C consisted of the Smith and Smith 
modification of the Cohen and Marrian tech- 
nic for the extraction of estrogens from urine 
(30). An aliquot of urine, identical with those 
used in the two previous experiments, was 
hydrolyzed by boiling under a reflux condenser 
for 10 minutes with 150 cc. (15 volumes per 
cent) of concentrated C.P. HCl, and then 
cooled immediately under running tap water. 
The specimen was then shaken in a separatory 
funnel on four successive occasions with a 
quantity of ether equal to one-fifth the volume 
of the specimen. The residual urine was dis- 
carded. The emulsion formed in the ether ex- 
tract was then removed and the acidic and 
phenolic impurities extracted by shaking with 
25-cc. portions of a saturated solution of sodi- 
um carbonate. The ether solution was then 
rinsed with three washings of 25 to 30 cc. of 
distilled water. The remaining neutral ether 
extract was evaporated to a residue over a hot 
water bath, and the residue was quantitatively 
rinsed into a separatory funnel with four 25 
cc. portions of toluene. The toluene solution 
was then shaken with four 30-cc. portions of 
1 N NaOH and washed with three 25-cc. por- 
tions of distilled water. The NaOH fractions, 
preserved for estrogen assay, were extracted 
with benzene in the Smith and Smith continu- 
ous extractor and treated subsequently in the 
manner outlined by them for the separation of 
estrone, estrio! and estradiol (30). The toluol 
fraction was evaporated to a residue over a hot 
water bath under reduced pressure, dissolved 
in absolute alcohol and prepared for colorimet- 
tric assay in accordance with the technic de- 
scribed above. 

In order to interpret more adequately the 
results obtained with methods A, B and C, it 
was essential to perform certain additional pro- 
cedures, among which were the following: «) 
The extracts prepared by methods A and C 
were treated with Girard’s reagent and then 
assayed with the Zimmermann reaction. Total 
absorption spectra were then made of the 
colors developed during this reaction. It was 
possible thus to compare both qualitatively 
and quantitatively the chromogen content of 
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the extracts prepared by method A and C. 

b) The 17-ketosteroid content of extracts 
prepared by methods A and C were reassayed 
chemically with the SbCl; method, which 
measures androsterone and its isomers and 
androstenone-17 quantitatively (33). Since de- 
hydroisoandrosterone constitutes such a small 
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and toluol in accordance with method C in 
order to determine the completeness of extrac- 
tion with method A. 

d) The residual urines after initial treatment 
according to Method B (simultaneous hydroly- 
sis and CCl, extraction) were re-extracted with 
ether and toluol in accordance with method C 
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Fic. 1. Absorption spectra of crystalline and urinary 17-ketosteroids assayed colorimetrically by 
aqueous alcohol modification of the Zimmermann reaction. 


500 


Symbol Extracts and Androgens Amounts 0 Ratio 
A Dehydroisoandrosterone 120 ug. 1.38 
CChk, Extract #3 0.1 ce. 1.06 
i | Toluol, Extract #1 0.05 cc. 1.03 
O CCl, Extract #1 0.2 cc. 1.00 
ef Toluol, Extract #3 0.05 ce. 1.05 
A Dehydroisoandrosterone 40 ug. 1.23 


proportion of the excreted 17-ketosteroids, it 
is of little moment that the SbCl; method does 
not measure it to any extent. These considera- 
tions suggested that the SbCl; method would 
indicate for all practical purposes whether or 
not the higher values obtained with method C 
were due to chromogens derived specifically 
from 17-ketosteroids or from other non-specific 
sources. 

c) The residual urines after initial treatment 
with method A (independent hydrolysis and 
CCl, extraction) were re-extracted with ether 


in order to determine the completeness of ex- 
traction with method B. 

Procedures (a) and (b) were done through 
the courtesy of Dr. Gregory Pincus to whom 
we are indebted for these results. 


RESULTS 


The absorption curves in procedure (a) were 
determined by an aqueous alcoholic modifica- 
tion of the Zimmermann reaction. Procedures 
(a) and (6) have established that similar 
chromogen-producing substances, which are 
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determined colorimetrically by the Zimmer- 
mann reaction, are extracted by methods A 
and C, and that these assayed chromogens 
represent the 17-ketosteroid content of the 
CCl, and ether-toluol extracts. Analysis of 
the absorption spectra of the extracts pre- 
pared by methods A and C shows that there 
‘are no significant qualitative differences be- 
tween the results of the two methods of 
extraction, although the quantitative differ- 
ences are quite apparent (fig. 1). Further 
study of these extracts by the SbCl; method 
of assay, which is specific for 17-ketosteroids, 
established the fact that the ether-toluol 
method of extraction removed more true 17- 
ketosteroids than the more efficient of the 
two CCl, methods (table 2). 
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method B (simultaneous hydrolysis and extrac- 
tion). In 14 of these 21 specimens, method A 
gave results which were from 14 to 88 per cent 
(average of 40 per cent) greater than those ob- 
tained on identical aliquots by extraction ac- 
cording to method B. Both methods yielded 
essentially similar results (within 1 mg. of 
each other) in 6 instances; and only in one ex- 
periment were the results of assay after method 
A less than after method B (19 per cent). 
Comparison of the 17-ketosteroid content of 
urinary extracts assayed by the Zimmermann 
reaction after extraction by methods A and ( 
showed that the use of method C generally re- 
sulted in higher values than those obtained 
after treatment with method A (table 5). In 
9 of the 19 identical aliquots of urine extracted 


TABLE 2. 17-KETOSTEROID EXCRETION AS DETERMINED BY THE ZIMMERMANN AND SbCl; METHODS OF ASSAY 
EXPRESSED AS MG. EQ. OF ANDROSTERONE PER 24 HOURS 


Method’ 


Subject 
B, B.G C.G CarG 
Normal young 1 9.5 6.7 6.2 22.9 20.8 16.4 
adult female 17.3 16.1 12.9 26.6 17.8 
3 18.8 1520 11.6 25.0 72 17.5 


B,= Extraction by method B; assay by Zimmermann reaction; B,G= Extraction by method B and subsequent treatment 


with Girard’s reagent; assay by Zimmermann reaction. B.,G= Extraction by method B and subsequent treatment with 
Girard’s reagent; assay by SbCl; method. C,= Extraction by method C; assay by Zimmermann reaction. C,G= Extraction 
method C and subsequent treatment with Girard’s reagent; assay by Zimmerme™n reaction. C.,G= Extraction by method C 


and subsequent treatment with Girard’s reagent; assay by SbCl; method. 


The 17-ketosteroid content of urinary ex- 
tracts prepared by method C (ether-toluol) was 
significantly greater than that obtained by 
method B (simultaneous hydrolysis and CCl 
extraction). Thus, of 67 identical aliquot speci- 
mens extracted by both methods, 55 gave re- 
sults which were from 14 to 140 per cent (aver- 
age of 50 per cent) higher for method C than 
for method B. The results were essentiaily 
identical (difference of 1 mg. or less) in the re- 
maining 12 specimens. In no instance did 
method B give results which were greater than 
those obtained with method C (table 3). 

The 17-ketosteroid content of urinary ex- 
tracts assayed by the Zimmermann reaction 
after extraction and purification by method A 
was likewise greater than that resulting from 
treatment by method B (table 4). A total of 21 
specimens of urine was extracted with CCl, 
according to the procedures of method A (in- 
dependent hydrolysis and extraction) and 


by these two methods, the results of assay after 
Method C were from 1 to 67 per cent (average 
of 29 per cent) higher than after treatment 
with method A. The results of assay were 
essentially identical (within 1 mg. of each 
other) in 7 of the 10 remaining specimens. In 
the other 3 specimens of this series, the results 
of assay after treatment with method A were 
an average of 13 per cent higher than after 
treatment with method C. 

It may be noteworthy that of the 10 speci- 
mens in which method A yielded results which 
were equal to or slightly higher than those ob- 


- tained with method C, 5 were from a single 


normal individual. Why all of the specimens 
from this apparently normal individual should 
have yielded results contrary to the general 
trend is unknown. The other 5 specimens were 
obtained from cases of Cushing’s syndrome, 
primary amennorhea in a woman of 37, spou- 
taneous myxedema, and anterior hypophyse.l 
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deficiency with secondary involvement of thy- 
roid and adrenals. It is possible that a portion 
of the ketosteroids excreted by these indi- 
viduals differed from those ordinarily found as 
end-products of metabolism and that their solu- 
bilities may have been essentially identical in 
CCl, and ether-toluol. 


‘TABLE 3. COMPARISON OF YIELDS OF 17-KETOSTEROIDS 
BY METHODS B AND C 


Per cent 


Subject Diagnosis Methods B>C __Differ- 
ences 
B Cc 

W normal 18.0 35-6 98 

22.7 42.3 86 

21.4 27.6 29 

27.6 38.0 38 

19.9 26.2 32 

221 30.3 37 

24.5 30.8 26 

36.5 37.6 30 

Ta normal 14.7 15.8 1 

12.1 16.4 36 

10.6 16.2 53 

13.1 18.4 40 

6.9 8.9 29 

c normal 18.8 20.9 1 

18.1 25.3 40 

13-7 21.8 59 

18.0 23.1 28 

18.6 23.4 26 

14.9 19.3 29 

1.2 18.3 1 

normal 5 22.9 141 

26.6 54 

18.8 25.0 33 

10.7 22.5 110 

20.8 84 

13.8 22.6 64 

21.9 28 

13.0 21.0 61 

Fo (male) normal 8.2 19.9 143 

Fr (male) normal 16.5 20.9 29 

15.2 17.0 12 

15.4 14 

B myxedema 4.5 9.5 111 

M myxedema 3.8 6.9 82 

D myxedema 6.3 eb 22 

N myxedema 8.6 11.4 33 

S Addison’s disease aoe 4.5 45 

W. H. Addison’s disease 6.8 10.8 59 

Virilism 24.5 31.4 28 

J virilism 13.7 17.0 24 

0 virilism 12.0 21.0 75 

F hirsutism 25.8 38.1 48 

Ge Cushing’ssyndrome 25.2 44.4 76 

Go primary amenorrhea 8.2 10.4 27 

Tr chronic nephritis 3:5 6.2 77 

D acromegaly 66 

B cirrhosis 5.8 7.0 21 
Wh ovarian deficiency, 

pyelonephritis 2.3 Sd 130 

We Addison’s disease 2.4 4.5 88 

B Addison’s disease bia: 8.5 67 

H(male) normal 23:3 74 

E (male) normal 15.8 18.1 15 

B (male) normal 1322 18.8 42 

P (male) normal 18.7 2a58 26 

M Addison’s disease 2.5 6.0 140 
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TABLE 3. COMPARISON OF YIELDS OF 17-KETOSTEROIDS 
BY METHODS B AND C—Continued 


Per cent 
Subject Diagnosis Methods B=C ___Differ- 
ences 
B Cc 
Ta normal 16.0 15.9 
14.7 £537 
14.9 1531 
M myxedema 2.6 Sn 
B (male) hypogonadism 4.1 4.7 
anterior hypophyseal 
deficiency 1.0 
D Addison’s disease 1.1 1.6 
1.8 1.8 
cE: Addison’s disease, 
diabetes mellitus 2.4 2.6 
G Addison’s disease, 
hypothyroidism 0.4 1.0 
M Addison’s disease 0.5 


Mc myasthenia gravis 


One may conclude from these experiments 
that the ether-toluol extraction of 17-keto- 
steroids is significantly more efficient and more 
uniformly dependable than that achieved by: 
either of the two CCl; methods. Contrary to 
the belief of Talbot, et al., (29), actual compari- 
son of the results obtained by the two CCl, 
methods shows that independent hydrolysis 
and CCl extraction is more efficient, so far 


TABLE 4. COMPARISON OF 17-KETOSTEROID YIELDS BY 
METHODS A AND B 


Per cent 


Patient Diagnosis Methods A&B __Differ- 
ences 
Methods A<B 
Ta normal 19.4 13.1 48 
19.8 14.7 35 
17.0 14.9 14 
9.7 6.9 41 
P normal 19.7 13.0 52 
20.7 12.0 73 
M myxedema 5.6 3.8 47 
B myxedema be! 4.5 27 
F hirsutism 30.2 25.8 17 
O virilism 15.0 12.0 25 
virilism 28.8 24.6 17 
C hirsutism 21.6 18 
G Cushing’ssyndrome 47.4 29,2 88 
"Be Addison’s disease 5.6 Ks, 60 
Methods A=B 
Ta normal 16.3 16.0 
S myxedema 9.5 8.6 
D myxedema +9 6.3 
L anterior hypophyseal 
deficiency 0.8 1.0 
B (male) hypogonadism 4.7 4.1 
Methods A>B 
virilism 11.1 1327 23 
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as the total 17-ketosteroid assay is concerned, 
than simultaneous hydrolysis and CCl, ex- 
traction. Analysis of the data obtained with 
the ether-toluol method C indicates, further- 
more, that curves of the 17-ketosteroid excre- 
tion of a single individual, studied over a period 
of several weeks are relatively smooth and lack 
the wide swings characteristic of those ob- 


TABLE 5. COMPARISON OF 17-KETOSTEROID YIELDS BY 
METHODS A AND C 


Per cent 


Patient Diagnosis Methods A&C __ODiffer- 
ences 
Methods A>C 
P normal 19.7 21.0 1 
S Addison’s disease 9.5 11.4 20 
M myxedema 5.6 6.9 23 
D myxedema 5.9 | 31 
B myxedema 5.7 9.5 67 
P virilism 28.8 31.4 1 
11.1 17.0 53 
O virilism 15.0 21.0 40 
F hirsutism 30.2 38.1 26 
Methods A=C 
Ta normal 16.3 15.9 
9.7 8.9 
19.4 18.4 
G primary amenorrhea 12.0 11 
L anterior hypophyseal 
deficiency 0.8 | 
B (male) hypogonadism 4.7 4.7 
Tr Addison’s disease 5.6 6.2 
Methods A<C 
Ta normal 17.0 15,1 13 
19.8 15.7 26 
G Cushing’ssyndrome 47.4 44.4 1 


tained after extraction with methods A and B. 
This finding further confirms our conclusion 
that extractions with method C are more uni- 
form and dependable than those made by 
either of the two CCl, methods. 

Procedures (c) and (d) were undertaken to 
determine why independent hydrolysis and 
CCl, extraction is more efficient than simul- 
taneous hydrolysis and CCl], extraction for the 
removal of 17-ketosteroids from urine. The 
lower values obtained by simultaneous hy- 
drolysis and extraction could not be attributed 
to an incomplete extraction since the amount of 
17-ketosteroids recovered in the re-extraction 
with ether-toluol was insignificant except in 
those instances in which the original extraction 
with CCl, was limited to one hour. The lower 
values must have been due either to inadequate 
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hydrolysis or to destruction of the 17-keto- 
steroids by heat and acid in the interval be- 
tween hydrolysis and extraction. The latter 
would not be an unexpected finding since hy- 
drolysis undoubtedly occurs at a more rapid 
rate than extraction. The still higher values for 
17-ketosteroids obtained after ether-toluol ex- 
traction must be attributed to the superiority 
of ether-toluol over CCl, as an extractive agent 
for these steroids. 


DISCUSSION 


Experiments in the ketosteroid field may be 
grouped for convenience of reference into three 
categories, viz., those which are concerned with 
a) the chemical isolation of the various urinary 
17-ketosteroids; 6) the bioassay of the urinary 
androgens; and c) the colorimetric assay of the 
total 17-ketosteroid excretion. Each of these 
procedures will be affected differently by hy- 
drolysis and exfraction. The destruction of the 
17-ketosteroids during hydrolysis would, of 
course, affect the results in each of the three 
types of investigation. Chemical transforma- 
tion (production of chemical artefacts) would 
obviously interfere with isolation of the orig- 
inal steroids, and undoubtedly would alter the 
bioassay value of the urinary androgens. The 
chloro-derivative of dehydroisoandrosterone, 
for instance, is biologically inactive, and its 
formation thus interferes to some extent with 
the results of bioassay (dehydroisoandroster- 
one ordinarily accounts for only a small frac- 
tion of the total androgen content of a 24-hour 
urine sample, and has only one-third the ac- 
tivity of androsterone in the capon method of 
assay). For most clinical purposes, however, it 
makes no difference whether or not a large por- 
tion of dehydroisoandrosterone is converted 
to its chloro-derivative by hydrolysis prior to 
chemical assay since both compounds yield 
the same intensity of color per unit of weight 
in the absolute alcohol modification of the 
Zimmermann reaction (31). It is quite possi- 
ble, furthermore, that this would hold true {or 
other transformation products so that chemical 
assay of the total 17-ketosteroid fraction may 
not be affected to a significant extent by this 
undesirable aspect of hydrolytic action on 
urinary steroids. This factor probably explains 
why simultaneous hydrolysis and extraction 
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may result in higher bioassay values than those 
which are obtained with independent hydroly- 
sis and extraction, whereas the latter method is 
more efficient so far as the chemical assay of 
the total 17-ketosteroids is concerned. The data 
suggest that relatively more destruction than 
transformation of the 17-ketosteroids takes 
place during combined hydrolysis and extrac- 
tion, whereas the reverse is true of independent 
hydrolysis and extraction. In the former meth- 
od, hydrolysis occurs more rapidly than extrac- 
tion and the steroids are exposed for 6 hours to 
heat and acid; with the latter method, heat is 
ay plied during only a brief hydrolysis and the 
subsequent 2-hour extraction is cold. 


SUMMARY 


Identical aliquots of urine in triplicate were 
subjected to independent hydrolysis and CCl, 
extraction, simultaneous hydrolysis and ex- 
traction, and ether-toluol extraction in accord- 
ance with the Smith and Smith modification 
of the Cohen and Marrian technic (originally 
devised for the separation of estrogens from 
urine). Colorimetric assay of the 17-keto- 
steroids was made by an absolute alcohol 
modification of the Zimmermann reaction. In- 
dependent hydrolysis and CCl, extraction re- 
sulted in a significantly higher yield of urinary 
17-ketosteroids than that obtained by simul- 
taneous hydrolysis and CCl, extraction. The 
ether-toluol extraction was found to be supe- 
rior to either of the two CCl, methods. The 
SbCl; method of assay and total absorption 
spectra of the chromogens developed in the 
various urinary extracts as a result of the Zim- 
mermann reaction indicated that true 17- 
ketosteroids were being determined in each 
instance. 

Carbon tetrachloride is much inferior to 
either benzene or ether-toluol for the extrac- 
tion of estrogens from urine. 
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Dysfunctional Uterine Bleeding 


JOHN Karnaky, M.D. 


From the Menstrual Disorder 
Clinic, Research Division, Jefferson 
Davis Hospital, Houston, Texas 


bleeding as that which appears in the 

absence of gross lesions, at unexpected 
times or in abnormal amounts. The cause is un- 
known. There are many theories. It is believed 
to be due to an imbalance of the ovarian and 
pituitary hormones. Dysfunctional uterine 
bleeding is extremely bothersome to the patient 
and to the physician. Therefore the problem is 
of considerable practical interest to the gyne- 
cologist, endocrinologist, internist, surgeon and 
the general practitioner. 

The pathogenesis of the disorder has been 
somewhat clarified in recent years by the con- 
tributions from experimental laboratories. 
True pathological bleeding and menstrual 
bleeding have been produced experimentally 
with the use of natural and synthetic estro- 
genic hormones in women and monkeys (1-4). 

Dysfunctional bleeding may occur from a 
resting, proliferative or hyperplastic type of 
endometrium, with or without dilated glands 
or from an atrophic type of mucosa. Kurzrok, 
(5) believes the responsible factors reside in 
the endometrium. Markee (6) and Bartelmez 
(7) believe that the spiral arterioles in the en- 
dometrium are important both in normal and 
abnormal uterine bleeding. 

At one time, the theory of estrogen with- 
drawal was proposed as the basis of normal and 
abnormal menstruation, but this does not ex- 
plain the bleeding that is clinically noted dur- 
ing the period of administration of large doses 
of estrogen. The cystic glandular and hyper- 
plastic type of endometrium, which constitutes 
probably one-third of all endometrial types in 
functional bleeding, is not satisfactorily ex- 
plained by an excess of the blood and urine 
eetoogens. Kurzrok (5) pointed out that neither 


R (1)- defines dysfunctional 
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the blood nor the urine of such patients showed 
high estrogenic titers. The author has given 
large daily doses of diethylstilbestrol (25 to 
100 mg. per day for 4 to 12 months) to 76 
women in attempts to produce hyperestrogenic 
blood levels. In 72 women there was no ex- 
cessive uterine bleeding of the type seen in 
cases of dysfunctional uterine bleeding; 4 
developed excessive uterine bleeding, an in- 
cidence of 5.5 per cent. In this series 85 per 
cent of the specimens of endometrium were 
in the proliferative state, with or without 
dilated glands. Some cases had atrophic en- 
dometrium. The endometria were similar in 
appearance whether as little as 1.0 or as 
much as 100.0 mg. of stilbestrol was taken 
daily for periods of 6 months to 2 years. Fur- 
thermore, other tissues sensitive to estrogens 
seldom show the effects of overstimulation 
such as enlargement of the breast or uterus. 
Kurzrok (8) has expressed the opinion that 
functional uterine bleeding is an endometrial 
afiair, the endometrium requiring more than 
its share of the estrogens and this in turn 
causing more estrogen to be produced by the 
ovary. Thus the endometrium may be the 
cause of the cystic follicles so frequently found 
in the ovaries of such patients rather than the 
cystic follicles producing the hyperplastic en- 
dometrium. 

It is the view of McGinn (9) that all women, 
at one time or another, may experience some of 
these functional disturbances during active sex 
life. In many instances, it is but a temporary 
phase. If some palliative measures can be used 
the body will readjust its endocrine pattern 
and the cycle will again have a definite per- 
iodicity. Hamblen (10) says, “Normal women 
may have two to five anovulatory cycles in 
one year. Minor menstrual! irregularities are 
often normal for the individual and only when 
undesired sterility is related to these irregu- 
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larities, or when there is a depleting hemor- 
rhage, is therapy justified.” 

Most women have had in their lives at least 
one period of excessive and irregular uterine 
bleeding which corrected itself without treat- 
ment. A dilatation and curettage is some- 
times needed but a more radical procedure such 
as a hysterectomy is not necessary for this one 
incident. 


ENDOCRINE THERAPY 


The use of endocrine preparations such as 
testosterone, chorionic gonadotropin, equine 
gonadotropin and the combination of human 
chorionic gonadotropin with whole pituitary 
extract, and thyroid has not produced uni- 
formly successful or desirable results. 

Testosterone. Testosterone undoubtedly will 
check functional bleeding, as demonstrated by 
Mazer and Mazer (11), and by Salmon and his 
associates (12). The modus operandi probably 
is by its depressing effect on the pituitary gland 
and subsequent depression of ovarian activity. 
The cost has made its use impractical for some 
patients. More important is the possibility of 
embarrassing side effects such as the develop- 
ment of male characteristics, hirsutism, atro- 
phy of the breasts and change of voice. Un- 
happily, not all of these side effects disappear 
with the: cessation of treatment. In 28 cases 
the author has observed one case in which the 
endocrine balance has been permanently dis- 
turbed after testosterone was given. 

The use of testosterone is advocated less fre- 
quently now than a few years ago, although it 
may be employed occasionally at the meno- 
pause in patients with large multiple myomas 
who are to be conditioned for an operation. 
Doses of 400 mg., or less, per month are gen- 
erally sufficient. 

Pituitary gonadotropic substances. The pitui- 
tary gonadotropic substances theoretically 
should constitute a satisfactory method of 
treatment, because they are supposed to exert 
trophic influences upon the ovary which, pre- 
sumably, is not functioning properly. The 
writer has obtained negative results with this 
type of treatment in 21 cases of dysfunctional 
uterine bleeding. 

Human chorionic gonadotropin. Human chori- 
onic gonadotropin (which is known also as 
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APL, pregnancy urine extract), has been found 
sadly lacking in effect in checking and clearing 
up functional bleeding (Geist, 13). Indeed it 
has been found wanting in most fields of gyne- 
cic endocrinology. It has even been known to 
produce ovarian damage by the formation of 
atretic follicles. Any beneficial effects, as re- 
ported by some, were said to be merely coin- 
cidental (14). The negative results may be due 
to a foreign protein reaction that is usually pro- 
duced by the injections, as has been shown by 
Hamblen (15) and the author (16). Kurzrok 
(8) and the author each have used small blood 
transfusions in checking functional uterine 
bleeding. The donor used was a pregnant 
woman in her middle trimester. Kurzrok be- 
lieves the value of the therapy was by reason 
of the high concentration of pregnancy gonado- 
tropin at this period. It has been demonstrated 
that the cessation of the uterine bleeding was 
due to the high level of estrogen, and not to the 
gonadotropin (17). 

In 55 cases the author has not been able to 
change the character of the menstrual cycle by 
giving doses of 10 to 50 cc. of human chorionic 
gonadotropin intramuscularly 2 to 3 times 
weekly, over a period of 1 to 6 weeks. 

Equine gonadotropin. Equine gonadotropin 
(from pregnant mares’ serum) has had more 
popularity than human chorionic gonadotro- 
pin, although in the writer’s experience is has 
proven of little or no value. Equine gonado- 
tropin is a potent principle, as evidenced by its 
causing ovulation in experimental animals. 
Ever since Davis and Koff (18) in 1938 and 
Sevringhaus in 1940 (19) claimed they could 
produce artificial ovulation in women by means 
of this hormone, it has been used in tremendous 
quantities. Equine gonadotropin has been used 
in many instances of ovarian failure such as 
sterility, menorrhagia and _ metrorrhagia, 
amenorrhea and even dysmenorrhea, and the 
reports of the results have been conflicting. 

Evidence, now accumulating rapidly, shows 
that it is extremely doubtful whether equine 
gonadotropin induces ovulation or improves 
ovarian function. Geist (13) and his associates 
in a careful analysis of 91 cases, followed by 
observation at laparotomy, state they have 
never seen an ovulation result from its use. 
Novak and Hofbauer, in discussing Geist’s 
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paper state it is of little or no value and should 
be discarded. The author gave large doses to 12 
normal women and did not observe a change in 
the endometrial pattern or in the menstrual 
rhythm (17). The ovaries of these women were 
not observed. Sexton and Vogt (20) reported 
only meager results in its use for the treatment 
of menorrhagia. Erving and his associates (21) 
found 81 per cent of their cases unaffected by 
equine gonadotropin.and in no case was there 
evidence of stimulation of ovulation. Recently 
Gray (22) in evaluating equine gonadotropin, 
found it to be of value in only 50 per cent of 
his cases of metrorrhagia, a figure easily dupli- 
cated by spontaneous cures. The use of preg- 
nant mares’ serum is not indicated in any con- 
dition that the author has seen in obstetrics 
and gynecology. Equine gonadotropin in my 
opinion, in its present form for human therapy 
will become one of the hormones in the passing 
parade. 

Combined gonadotropins. Another gonado- 
tropic preparation which at present appears to 
have promise is that of chorionic gonadotropin 
in combination with a whole pituitary extract 
and a pituitary synergist.? In a preliminary re- 
port, Mazer and Ravetz (23) state that with 
its use dysfunctional bleeding was arrested in 
14 of 18 patients, and menstrual flow evoked 
in 19 of 23 severely amenorrheic women, some 
of whom had not menstruated for years, de- 
spite many other forms of treatment. By use of 
the same preparation the author has produced 
definite changes in the endometrial tissue, 
ovaries and menstrual cycle in 15 normal 
women. On the other hand Geist (13) has not 
found combined gonadotropins of much more 
value than the other pituitary and pituitary- 
like hormones. Although it is too early to de- 
termine the value of the drug in our sterility 
cases, it has not changed the anovulatory en- 
dometrial pattern to that of a normal secretory 
state, in our experience. However, of all the 
pituitary gonadotropic preparations, it appears 
to be the most promising. It should be remem- 
bered that other substances experienced a 
similar flurry of popularity. 

Thyroid. In a discussion of functional uterine 
bleeding a word should be included on the use 
of thyroid. Thyroid substance is one of the 


most valuable of the endocrine substances, 


2 Synapoidin. Parke, Davis & Co., Detroit, Michigan. 
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There is a tendency to use the newer, and more 
expensive endocrine products, in place of this 
simple and time-tested substance. Fresh desic- 
cated thyroid in our experience has proven of 
value in all female endocrine cases save those 
produced by hyperthyroidism. We have used 
thyroid in dysfunctional uterine bleeding in 
conjunction with diethylstilbestrol and _lipo- 
iodine therapy. Of course, its value in a true 
hypothyroid case is unquestioned. Its use is of 
inestimable value in the borderline type of 
case as well. 

Corpus luteum hormone. At one time corpus 
luteum hormone (progestin, progesterone) was 
thought to be the cure for menorrhagias, be- 
cause it was purported to exert a quieting ef- 
fect on the uterus and it was supposed to be an 
antagonist to estrogens. This opinion was 
adopted chiefly because most cases of dysfunc- 
tional bleeding had the cystic hyperplastic 
type of endometrium and all cases were an- 
ovulatory, indicating the absence of corpus 
luteum activity. However, the results of treat- 
ment with this substance were just the opposite 
as shown by Hamblen (24), Gillman (25), Zon- 
dek and Rozin (26). They showed that pro- 
gesterone given in the interval between bleed- 
ing periods will aggravate a menorrhagia and 
even cause bleeding to appear prematurely in 
normal women. However, Weisbader (27) has 
recently reported that pregneninoline (a syn- 
thetic progesterone) has proved effective in 
checking functional uterine bleeding. He gives 
250 to 350 mg. by mouth in divided doses of 
50 mg. daily, to check the bleeding. He then 
uses 200 to 240 mg. in divided doses, during 
the second half of the succeeding periods to 
prevent the recurrence. It is difficult to see the 
mechanism involved here unless it be by a) 
an inhibitory action on the pituitary, }) es- 
tablishing an endocrine balance causing a rela- 
tive increase or decrease in the estrogenic level, 
or c) making the endometrium less refractory 
to estrogen. On the other hand, Gaines (20) 
and his associates found pregneninoline of no 
value in functional uterine bleeding. They cvn- 
cluded it produced no suppressing effect on the 
menstrual cycle. Hamblen (15) used corpus 
luteum cyclically with estrogen for dysfunc- 
tional uterine bleeding. This author is of the 
opinion that there is no indication for corpus 
luteum hormone (progesterone, pregnenino- 
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line) in any condition in gynecology or ob- 
stetrics. 

Estrogens. Theoretically, it would seem that 
estrogenic substances would aggravate an 
existing bleeding state because of its prolifera- 
tive action upon the endometrium and because 
it has been found by earlier investigators that 
the estrogen is increased at the time of the 
onset of the bleeding (29). It has been stated 
“Estrogenic hormones have no place in the 
treatment of uterine bleeding” (29). Also a re- 
cent textbook (30) states ‘“‘There is no theoret- 
ical basis for the administration of estrogens 
... unless the bleeding is associated with en- 
dometrial atrophy, which is rare.” It has been 
shown recently in our clinic that estrogens, in 
large doses, will check either normal menstrua- 
tion or abnormal uterine bleeding with any 
type of endometrium (2, 3, 4, 31-34). 

It is obvious that the estrogens play an im- 
portant réle in the bleeding mechanism, for 
experimentally, even though both ovaries and 
the pituitary are absent, bleeding can be in- 
duced with their use. All that is necessary to 
produce bleeding with estrogenic substances is 
the presence of endometrial tissue, if no more 
than is found in endometriosis. The absence of 
estrogens, as the result of odphorectomy, leads 
to the development of an atrophic endometri- 
um and cessation of uterine bleeding in the 
presence of multiple submucosal myomas; this 
has been shown experimentally in 6 cases in 
our hospital. The endometrium is atrophic in 
the pre-pubescent girl. In pregnancy, during 
which there is a high level of estrogens, there is 
a period of physiologic amenorrhea. Perhaps 
there is a level of estrogen above that at which 
bleeding can not occur and amenorrhea results. 

The estrogen level for bleeding may vary in 
different women because of interrelationships 
with other hormones or with the natural en- 
zyme systems concerned with estrogen metabo- 
lism or because of nervous factors. In some in- 
stances it is possible that the estrogen level is 
lower than that required for bleeding, which 
may explain the increase of estrogen reported 
by some investigators at the onset of bleeding. 
The author has administered large amounts of 
estrogens and has thereby checked abnormal 
or normal menstruation at will. Upon with- 
drawal of the estrogen, the blood estrogen level 
dropped until uterine bleeding ensued. If the 
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patient was castrated only one bleeding oc- 
curred. The bleeding which is noted clinically 
when continuous doses of estrogens are given, 
or in cases of which the ovaries are cystic, may 
be explained by the fact that the blood level 
of estrogen fluctuates into the critical bleeding 
level as the result of continuous metabolism of 
estrogen by the liver, kidney and uterus. How- 
ever, when uterine bleeding occurs during 
estrogen administration, a larger dose will 
cause the bleeding to cease. This is tecause the 
blood level of estrogen is again pushed out of 
the range for producing bleeding (4). 

Large contraphysiological doses of estrogen 
may destroy some aberrant ovarian factor (19). 
This is similar to the theory of Friedman (35), 
that small doses of roentgen-ray to the ovaries 
of women who have irregular bleeding or 
amenorrhea are beneficial, not because roent- 
gen rays are stimulating, but rather because 
the rays may destroy some inhibiting factor in 
the ovaries. This theory is further supported by 
the fact that Stein and Cohan (36) have treated 
amenorrhea and sterility by removing sur- 
gically the cystic portion of both ovaries, a 
practice which is not advocated in the light of 
the present knowledge of the estrogens. 

McGinn (9) states that large doses of estro- 
gens are effective in checking and regulating 
functional uterine bleeding by a) raising the 
blood level above that at which bleeding oc- 
curs, hence causing an immediate cessation of 
bleeding, and 6) inhibiting the gonadotropic 
influences of the pituitary and giving the ovary 
a period of rest, thereby tending to restore per- 
manently normal ovarian function and men- 
struation. It has been proven by the author 
that larger amounts of exogenous estrogens 
(5.0 mg. of diethylstilbestrol daily for 20 days) 
depress the ovarian function until the ovaries 
are devoid of follicular cysts (37). 

Combined estrogen and progesterone therapy. 
Hamblen (38) and his associates used small 
doses of 10,000 to 20,000 1.U. of estrogen every 
day for 14 days followed by 5 1.v. of pro- 
gesterone for 7 days. Cyclic treatment con- 
sisted of the administration of estrogens in the 
first half of the cycle, and corpus luteum hor- 
mone, such as progesterone or synthetic an- 
hydrohydroxy-progesterone, in the second 
half. By this means, after having checked the 
bleeding, they maintained an artificial pitui- 


= 
f 
nore | 
this 
ESic- 
n of 
hose 
used | 
in 
ipo- | 
true 
is of 
of | 
was | 
be- 
 ef- 
e an 
was | 
nc- 
stic 
an- | 
pus | 
eat- 
site : 
on- | 
ed- 
and 
7 in 
has 
yn- 
in 
ves 
of 
nen 
ing 
to 
the | 
a) | 
es- 
‘la- 
vel, | 
ry 
0) 
no | 
‘he 
yus 
nc- | 
the | 
yus 
10- 


652 


tary-ovarian rhythm which would tide the 
patient over until the normal ovarian-pituitary 
balance occurred. Large doses of progesterone 
or anhydrohydroxy-progesterone (400 mg.) 
were used. 

We have used cyclic treatment with estro- 
gen and progesterone in 23 cases and on further 
study have observed that progesterone is not 
necessary ; also, progesterone is somewhat ex- 
pensive. 

It should always be remembered that in a 
large proportion of the cases, these menstrual 
irregularities are but passing episodes in the 
reproductive period of a woman (9). 


Uterine Bleeding With or Without Myomas 


Dosage of synthetic estrogen, diethylstilbestrol. 
Before medication with estrogens is under- 
taken, cancer, tuberculosis and other causes of 
uterine bleeding that require surgery should be 
ruled out. 

a) If the bleeding is severe, or has been 
present over a long period of time, or both con- 
ditions are present and the patient is in poor 
physical condition from the loss of blood, 10.0 
to 50.0 mg. of diethylstilbestrol may be in- 
jected into the anterior wall of the cervix or 
given by mouth every 15 minutes until the 
bleeding stops, which requires 3 to 24 hours. 
Following this 5.0 to 10.0 mg. should be given 
daily (9 P.M.) for 30 to 40 days. If bleeding 
should recur during this time, diethylstilbestrol 
should again be given every 15 minutes until 
bleeding ceases, while the 5.0 to 10.0 mg. 
nightly dosage is continued. 6) If the bleeding 
is not severe or prolonged, 5.0 mg. is given 
daily (9 P.M. for 30 to 40 days. c) If the bleed- 
ing has ceased or apparently is about to, the 
patient is given 0.5 mg. of diethylstilbestrol by 
mouth for 2 days, 3.0 mg. for 2 days, 4.0 mg. 
for 2 days and 5.0 mg. daily thereafter for 30 
to 40 days. By giving diethylstilbestrol in this 
manner the incidence of nausea is lessened (39). 

Within 2 to 8 days after the last dose the 
patient may spot for 2 or 3 days, bleed for 2 
or 3 days and then spot for 2 or 3 days. If the 
amount of uterine bleeding becomes more than 
that of normal menstruation, the patient 
should take one-half of a 5.0-mg. tablet of 
diethylstilbestrol every 15 minutes until the 
bleeding is checked (not stopped). Within 14 to 
21 days normal menstruation usually returns. 
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Nausea. Diethylstilbestrol frequently causes 
nausea (94 per cent of our cases), and in some 
cases vomiting. Nausea has been reduced § 
by giving the drug at 9.00 P.M. and by use of 
rectal suppositories of 1 to 2 grains of nem- 
butal every 3 to 4 hours. If the use of the drug [ 
is continued in spite of the nausea, the patient | 
becomes tolerant within 5 to 6 days. The pa- | 
tient is told that after the first dose she will ex- f 
perience nausea the next morning, but to con- | 
tinue the medication; after the second dose she } 
will be less nauseated, and by the 5th or 6th} 
morning after taking the fifth and sixth doses | 
she will no longer experience nausea. Also 400 | 
mg. of ascorbic acid (vitamin C) is given 3 tof 
4 times a day (40). In a series of 30 patients | 
the nausea was eliminated entirely in 83 per} 
cent of the cases and partially in 6 per cent of | 
the cases. It is important that non-coated } 
tablets of diethylstilbestrol be used. Eight | 
minutes are required for the non-coated and 8 f 
hours for the coated tablets to dissolve. 

Occasionally after this treatment the patient } 
will complain of vaginal soreness, backache and i 
headache, but none of these side effects is as} 
distressing as the prolonged bleeding for which 
the patient has sought relief (11). 

Results of therapy. Eighty-six cases of adoles- P 
cent dysfunctional uterine bleeding have been | 
treated by this method. All are menstruating | 
normally at present. None has had to have a} 
dilatation and curettage, radium, roentgen-ray | 
therapy or hysterectomy. 

In 142 cases of dysfunctional uterine bleed- } 
ing referred to the author, bleeding was con- | 
trolled with diethylstilbestrol. None has had to 
have a hysterectomy. All have had from 1 to 19 f 
endometrial biopsies with a Randall curette. 
Twenty-three women experienced a recurrence 
of dysfunctional bleeding within 3 years, but 
in all the condition was controlled with di- 
ethylstilbestrol, lipo-iodine and thyroid. 

In a group of 15 patients with dysfunctional 
uterine bleeding, it was necessary to resort to 
dilatation and curettage followed by hysterec- 
tomy to stop the uterine bleeding. These cases 
were bleeding from mechanical, not dysfunc- 
tional causes. On gross and microscopic exaim- 
inations there were endometrial polypi, intra- 
uterine and submucosal myomas and/or endo- 


cervical polypi. No malignancy was found 1; * 
the pathologist in these cases. In all of the re- 


( 

( 

] 

] 

3 ] 

‘ 

- ‘ 

< 

] 

( 

( 

r 

‘ 

\ 

( 


lume 3 


auses 
some 


luced § 


use of 
nem- 


drug 


tient 


€ pa- 
Il ex- 


con- 


e she 
r 6th 
doses 
» 400 
3 to 
ients 
per 
nt of 
ated 
nd 8 


tient 


is as} 


hich 


oles- 


been 
ting 


ve ake 
“ray 


ecd- 
con- 


d to 
o 19 
pote: 
but 

di- 


ynal 
t to 
rec- 
Inc- 
am- 
tra- 


by 


re- 


December, 1943 


maining patients dysfunctional uterine bleed- 
ing was controlled with diethylstilbestrol ther- 
apy. Yet, caution should be exercised and ‘if 
malignancy is suspected, a dilatation and thor- 
ough curettage should be done and the endo- 
metrial scrapings studied by a competent path- 
ologist. 

In 584 charity cases, 34 hysterectomies were 
performed. These were done because the pa- 
tients could not return for the treatment, and 
they usually had from 2 to 10 children depend- 
ing on them for care. 


RADIUM AND ROENTGEN-RAY THERAPY 


These are mentioned only to be condemned, 
except in a very rare case. a) Even in the small- 
est doses, these treatments have a depressing 
effect on the ovarian activity, hence in so treat- 
ing an already malfunctioning ovary, little 
hope can be held for a satisfactory functional 
recovery. 6) Many cases of bothersome bleed- 
ing occur in the third and fourth decade of life 
and the results of radiation are notoriously 
poor in this younger age group. Randall and 
Lovelady (41) of the Mayo Clinic reported 
failure in 40 to 50 per cent of the cases in those 
age groups. c) The dividing line between sub- 
sterilizing doses and those causing permanent 
amenorrhea and sterility is so uncertain that 
not even competent radiologists will guarantee 
the results. d) In those women who regain 
ovarian function and later become pregnant, 
the percentage of abortion is unquestionably 
higher. 

The writer has had no experience with low- 
dosage irradiation to the pituitary and ovaries. 
There have been some glowing reports (42, 43) 
as to its success, but the fact remains that its 
use has not been widespread and we know little 
of its after-effect. 


SURGICAL THERAPY 


Curettage. The writer is of the opinion that a 
hospitalization for curettage should be for 
patients who are 35 years old or older, and 
should be done to rule out cancer, tuberculosis 
and other causes of uterine bleeding. A curette- 
ment with a Randall instrument, in the office, 
is a simple and efficient diagnostic procedure 
in the younger patients. If malignancy or any 
cause of uterine bleeding other than ovarian 
dysfunction is suspected, a dilatation and 
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curettage is indicated at any age. 

Medical therapy without complete diagnos- 
tic study is contraindicated in women a) above 
40 in whom a diagnosis of malignancy, polyps 
or submucous myoma is suspected, and 6) who 
are bleeding profusely and whose general con- 
dition indicates it is necessary to stop the 
bleeding promptly. 

In women who are bleeding profusely, with 
or without myomas (fibroids) the bleeding may 
be stopped in 95 per cent of the cases with 
large and frequent doses of diethylstilbestrol 
and when the patient is in an improved physi- 
cal condition, dilatation and curettage can be 
made if malignancy, tuberculosis or other con- 
dition that requires surgery is suspected. 

Hysterectomy. Hysterectomy is a compara- 
tively rare procedure since the advent of di- 
ethylstilbestrol. In 6 years of private practice it 
has been necessary to perform but 6 hysterec- 
tomies in 1568 private cases. In the charity 
group the percentage of hysterectomies is 
about 6 per cent of those reporting for uterine 
bleeding. Hysterectomy is preferable to radia- 
tion before the age of 40 because the ovaries, if 
allowed to remain im situ will assure the patient 
of some ovarian function for 5 to 6 years. 


SUMMARY 


A brief summary has been given concerning 
the present-day conception of the cause and 
therapy of dysfunctional uterine bleeding. The 
endocrine preparations of testosterone, chori- 
onic gonadotropin, progesterone, pregnant 
mares’ serum, and chorionic gonadotropin 
combined with pituitary extract and a pitui- 
tary synergist have been found generally un- 
satisfactory in the treatment of dysfunctional 
uterine bleeding. The use of large doses of di- 
ethylstilbestrol together with tolerated doses 
of desiccated thyroid and lipo-iodine has been 
found to give excellent results in 87 per cent of 
the cases of dysfunctional uterine bleeding. 
Progesterone has been unnecessary in any ob- 
stetrical or gynecological case seen by us. Radi- 
ation, frequent curettage or hysterectomy, 
have played a minor réle in the therapy of 
dysfunctional uterine bleeding. Frequent curet- 
tement with a Randall curette, in the office, 
with repeated studies of the tissue has been 
helpful in the treatment and diagnosis of dys- 
functional uterine bleeding. 
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ADRENOCORTICAL HORMONES IN HUMAN URINE 


presenting evidence that adrenocortical 

hormones are excreted into the urine of 
normal men (Dorfman, ef a/.,!~*) and particularly 
into urine of patients after surgical operation 
(Browne, et al.5*). It may be a matter of moment 
and interest to point out the difference between 
these substances and other urinary steroids ordi- 
narily considered indices of adrenal function. 

Dorfman, Browne and coworkers describe uri- 
nary substances having definite corticoid activity 
by biological assay. The tests they employ are: 
a) the life maintenance of adrenalectomized rats 
exposed to cold; 6) the life maintenance of 
adrenalectomized rats; c) the liver glycogen test; 
and d) the muscle work test. It has been demon- 
strated by numerous experiments that certain 
steroid substances obtained by the extraction of 
mammalian adrenal glands will act upon adrenal- 
ectomized animals to protect them against the 
lethal effects of cold exposure, maintain life for 
long periods at room temperatures, cause the 
deposition of glycogen in their glycogen-ex- 
hausted livers during starvation, and increase 
the contraction efficiency of the gastrocnemius 
muscle. Particularly effective in tests c and d 
are cortical steroids having an oxygen atom at 
position 11 on the steroid skeleton, such as 
corticosterone (I) and 17-hydroxydehydrocorti- 
costerone (II), whereas desoxycorticosterone 
(III) is especially effective in test 6 and probably 
effective in test a. 

Hitherto these and a number of closely related 
steroid substances have been isolated only from 
adrenal gland extracts as exemplified in the work 
of Kendall, Wintersteiner, Pfiffner, Reichstein, 
et al. (for a recent review see Reichstein’). The 
work of Dorfman, Browne and coworkers demon- 
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strates for the first time that these substances 
are excreted into human urine, and Browne’s 
data especially suggest that they may be ex- 
creted in increased amount after surgical inter- 
vention. It should be noted that these workers 
have not identified the urinary material chemi- 
cally. What they have demonstrated is that a 
complex mixture of substances extractable from 
urine by solvents that should remove corticos- 
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teroids will exert biological effects similar to 
those of the adrenal steroids. 

Quite different both chemically and_biologi- 
cally are other urinary steroids that have been 
employed as indices of adrenal steroid produc- 
tion. These are the urinary 17-ketosteroids (for 
a recent review in this Journal see Pincus’). As 
examples we cite androsterone (IV), dehydroiso- 
androsterone (V) and androstenone-17 (VI). 
These typically lack the ketol side chain at C17 
characteristic of the hormonally active adreno- 
corticosteroids (e.g., I, II, III), and also lack the 
ketone group at C3. They contain 19 carbon 
atoms where the adrenal substances contain 21 
carbon atoms per molecule. The 17-ketosteroids 
are considered indicative of adrenal cortex ac- 
tivity because a) they are lacking or present in 
very small amount in the urines of Addisonian 
patients, 6) they are excreted in very large 
amount in certain cases with active adrenal neo- 
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plasms, c) they are excreted in very nearly 
normal amount by eunuchs and ovariectomized 
women, demonstrating only a small contribution 
to their production by the gonads. 

The urinary 17-ketosteroids do not possess 
measurable corticoid activity in the tests a) to 
d) as listed above. They have not been isolated 
from adrenal tissue. Their chemical constitution 
suggests that they are metabolic products of 
more active substances, 7.e., they may be reduc- 
tion products of corticosteroids. They are ex- 
creted as esters (detoxified material) whereas the 
active urinary cortin is apparently not conju- 
gated. The exact precursors of the urinary 
17-ketosteroids are not as yet known so that 
they may be considered as general indicators of 


PLANT HORMONES 


LTHOUGH the higher plants and animals 
A differ in various superficial respects, in 
their biological fundamentals they have 
much in common. Both consist essentially of 
living cells organized as specialized structures 
that function in the interests of the organism as 
a whole. Both begin existence as fertilized ova 
and go through somewhat similar processes of 
growth and development. The processes of re- 
production also present numerous parallels. In 
both plants and animals the various organs are 
integrated into a structural and functional whole. 
In the animal forms integration is secured largely 
through the activities of the nervous system but 
plants are essentially devoid of anything com- 
parable to nervous structures. In both forms, 
however, chemical control plays an important 
réle in integration. Of the chemical integrators 
in both forms the hormones are the chief mem- 
bers. 

While endocrinology has only recently come 
into the foreground of botanical research, so 
rapid has been progress in the field that several 
of the most fundamental problems have been 
well elucidated. Just as in the animal field, the 
progress has been attained by the joint efforts of 
chemists, physiologists, anatomists, pathologists 
and geneticists. Current knowledge on the sub- 
ject has recently been brilliantly summarized by 
Went! of the California Institute of Technology. 

The hormone is defined by the botanist in 
terms that would be equally satisfactory to the 


1. WENT, F. W.: The regulation of plant growth. Am. 
Scientist 31: 189. 1943. 


Volume 3 


adrenal cortex secretion rather than products of 
specific cortex hormones. 

Among the many problems relating to adrenal 
cortex function the urinary corticoid substance 
and the 17-ketosteroids should furnish relevant 
biochemical answers. The extent to which their 
excretion will vary together or independently 
should indicate possible types of adrenal secre- 
tion in various pathological conditions. A means 
of ready identification of the urinary corticos- 
teroid may offer new insight into the workings 
of the complex suprarenal steroid factory. If we 
can determine also the true precursor substances 
of the 17-ketosteroids, a formidable diagnostic 
armamentarium will be available. 

GP. 


zoologist. It is+‘‘a substance, or chemical mes- 
senger, which, transported through the body, 
determines the growth or function of parts re- 
mote from its place of origin. Usually it acts in 
minute quantities.” 

Perhaps the simplest example of hormone ac- 


tivity is seen in the control of root growth. This } 


phenomenon depends in part on food elements 
manufactured by the leaves and in part upon 
elements obtained directly from the soil. Roots, 
however, will not grow in merely a food medium. 
For 40 years it has been known that the addition 
of yeast extract to the medium results in con- 
siderable growth of isolated roots. Within the 
past decade it has been learned that the most 
important ingredient of yeast extract is vitamin 
B, but other B vitamins also play a réle. The 
botanist regards these vitamin substances as 
true hormones—a conception in which the zoolo- 
gist might perhaps profitably follow the botanist. 
It appears, then, that the general root-growth 
hormone of the higher plants is B vitamin which 
is produced by the leaves under the influence of 
light. “It now becomes evident why plants are 
our best sources of vitamins. They do not pro- 
duce them for the sake of charity, but are essen- 
tial factors for their own lives.” 

Another regulating substance about which 
much has been learned in recent years is aw.xin, 
a hormone for stem growth. When the upper 
part of a young seedling is cut off, stem growth 
soon diminishes and ultimately stops. If the 
removed tip is placed again in contact with the 
stem, growth is resumed. The interposition of a 
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thin layer of gelatin still permits the growth to 
co on hence it is due to some diffusable agent, 
namely the auxin. The auxin of the growing tip 
can be taken up in agar blocks which also then 
acquire the property of promoting stem growth. 
The isolated growth hormone is stable to heat 
and light and its diffusion rate indicates a molec- 
ular weight between 300 and 400. it has been ob- 
tained in crystalline form as auxin 6 having the 
empirical formula CisH3o0;. A similar hormone 
auxin a, an excellent source of which is human 
urine, is structurally identical with the 6 form 
except that it contains an additional H,O. It is 
now known that indoleacetic and certain other 
acids also have physiological properties very 
similar to the auxins—a theoretical difficulty of 
a sort not unfamiliar to investigators of animal 
hormones. Indeed, some writers designate these 
organic acids as auxins. Went suggests that al- 
though the auxin might be thought of as the key 
which specifically unlocks the door to growth 
these various acids might be regarded as pass 
keys. All of these substances have in common an 
unsaturated ring system with a side chain of at 
least two carbon atoms adjacent to the double 
bond and a carboxyl group—or a group readily 
convertible into a carboxyl group—in the side 
chain. However, a special configuration between 
carboxyl group and ring is required—hence 
structural specificity. Thus “the mental picture 
which we can make of the growth process is not 
that of vague stimulation, but rather one in 
which growth has been brought back into the 
reality of a chemical reaction.” 

The botanic endocrinologist has moved ahead 
of his zoologic confrere by having determined in 
satisfying detail how the auxins function as 
growth regulators. They act solely by promoting 
cell elongation and by increasing the plasticity 
of the cell wall which then can yield to turgor 
pressure. In this way auxin controls the growth 
of stem, leaf stalks and flower stalks, though not 
that of roots. The responses of plants to gravity 
and light (geotropism and photopropism) thus 
fall into line as simple functions under hormone 
control. For instance when the young, growing 
stem is placed in a horizontal position more of the 
hormone seeps into the dependent part with 
resulting differential increase of growth; this, in 
turn, causes the stem to bend upward. The auxin 
distribution having thus become equalized on all 
sides, growth continues in a vertical direction. 
The bending of a plant under the influence of 
light is also explained by the simple fact that on 
the illuminated side auxin is partly destroyed 
with a result of relative overgrowth on the dark 
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side. Thus by the effect of gravity and light on 
the distribution and concentration of the auxin 
the position of the plants in space in response to 
their environment is regulated. 

What is seemingly a special aspect of the auxin 
mechanism is the formation of roots on stems of 
plants, the hormone being produced in leaves 
and buds and transmitted to the lower part of 
the stem. The roots being thus initiated, their 
growth comes under the special control of vita- 
min B,. The root, in its turn forms a ‘‘hormone 
X”’ or “caulocaline’’ which promotes leaf and 
stem growth. Finally, the development of the 
ovary into the fruit is also an auxin-controlled 
phenomenon. It has been found that as an alter- 
native to ordinary fertilization the application 
of a small amount of auxin to the pistil leads to 
development of the fruit though not, of course, 
to the germinal elements—the seeds. Various 
seedless fruits, such as tomatoes, peppers and 
watermelons, have thus been produced. 

So much for the physiology of the phyto- 
hormones. Substantial progress has also been 
made in the biochemical aspects of the problem. 
“The most significant advance of recent years in 
this direction is the discovery of Thimann and 
co-workers* that auxin is part of a respiratory 
system.”’ It is effective only in the presence of 
succinic or malic acid, hence, perhaps, serves as 
co-enzyme in the 4-carbon respiratory cycle and 
thus contributes to the energy required for 
growth. 

Certain of the genetic aspects of growth and 
development can be understood in terms of re- 
action of genes in the hormone activities. It ap- 
pears that in dwarf corn although auxin produc- 
tion is normal it fails to reach the growing region 
in adequate amounts. The excessive auxin de- 
struction can be ascribed to the hereditary high 
oxidative level of the tissues of the dwarfs in 
which catalase, oxidase and peroxidase are more 
concentrated than in normal plants. Thus the 
geneticist and the plant physiologist meet in a 
common field. Similarly the excessive leaf growth 
of the cabbage and the excessive flower growth 
of the cauliflower can be explained as due to 
hereditary hormone imbalance. 

Went concludes, “With the accumulation of 
more basic data concerning the growth and de- 
velopment of plants, a new science, plant engi- 
neering, is slowly emerging. This can contribute 
materially to a better and more logical utilization 
of the possibilities which the life activities of 


2 COMMONER, B., AND K. V. THIMANN: On the relation be- 
tween growth and respiration in the Avena coleoptile. J. Gen. 
Physiol. 24: 279. 1941. 
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plants offer for our human well-being.” It may 
be hoped that the lag in the application of the 
newer physiology to profitable horticultural 
practice will be less than that commonly ex- 
perienced between experimental endocrinology 


and medical practice. That this hope is substan- 
tial is indicated by the fact that the botanist can 
experiment directly and radically upon the spe- 
cies in which he is interested—an advantage that 
is largely denied to the physician. 

R.G.H. 
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BOOK REVIEW 


BorRAS, PABLO E. 


Temas Endocrines, 313 pp.El Ateneo, Buenos 
Aires, 1943. 


The author, a gynecologist, has developed his 
book primarily from his own case-history mate- 
rial but has added a section on general endocri- 
nology. The clinical discussion is rather more ade- 
quate than the theoretical. The first part of the 
book deals with the hypophysis and the sex hor- 
mones proper. In the literature that is cited the 
work of Latin-American authors predominates— 
a feature which adds to the interest of North 
American readers. The author’s ideas as to indi- 
cations for estrogen and gonadotropin therapy 
are in part somewhat original. The chapter on 
the adrenals reports a number of well-studied 
cases which illustrates the author’s conceptions of 
the underlying pathology. The third part, dealing 
with the thyroid, avoids the current oversimpli- 
fication of the subject. The possible multiplicity 
of thyroid hormones is convincingly illustrated. 
Certain of the theoretical] explanations do not at- 
tempt to complete clarity but that fact merely re- 
flects the failure of the whole thyroid problem 
yet to have advanced to an adequate elucidation. 
In the final section the endometrium is treated 
not merely as a responding structure but as an 
integral element in the endocrine system. The 
discussion of that topic reports essentially the 
author’s own experimental work. 

The book comprises not merely a compilation 
of literature but presents an account of the au- 
thor’s own experiences and thinking. It is a stim- 
ulating volume that deserves the attention of a 
wide circle of readers though its departure from 
orthodox teaching will no doubt provoke a cer- 
tain amount of dissent.—A.E.M. 
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ADRENALS 
BartTELs, E. C. 


Treatment of Addison’s disease (desoxycorti- 
costerone pellets). Lahey Clinic Bulletin 3: 173. 
1943. 


Eight patients with Addison’s disease have 
been treated successfully with implantation of 
pellets of desoxycorticosterone acetate. Before 
implantation of pellets, careful stabilization by 
injections of desoxycorticosterone acetate was 
carried out. This permitted an accurate calcula- 
tion of the number of pellets required. None of 
the patients suffered the results of overdosage of 
pellets such as generalized edema with heart 
failure, headache or hypertension. Perhaps con- 
servatism has led us to use one less pellet in a 
few cases which therefore resulted in an early 
return to added injections of desoxycorticosterone 
acetate. The removal of remaining pellets at 
some given time, such as a year following implan- 
tation, with re-implantation of a fresh supply 
would alleviate a period of restabilization. This 
was carried out in 1 case. This would apply only 
to patients without complications in whom the 
requirement of pellets most likely would remain 
the same. The success of pellet therapy is sub- 
stantiated by the author’s experience in success- 
fully carrying patients through illnesses and even 
surgery. All the patients managed by pellets are 
carrying out their usual occupation.—A uthor’s 
Summary. 


DuBLIN, Ws. B. 


Relation of structure of adrenal cortex to func- 
tion in hypertension. Northwest Med. 42: 263. 
1943. 


Normal adrenals, adrenals in a state of nodular 
cortical hyperplasia with wide variation in com- 
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bined weight of the glands, nodular disorganiza- 
tion microscopically of cortical architecture, high 
lipoid content of adrenal cortical cells and single 
or multiple cortical adenomas reaching a diame- 
ter of 2-3 cm. were found in hypertensive and 
nonhypertensive individuals without more than 
chance distribution. There appeared, therefore, 
to be no constant relationship between structure 
and function of the adrenal cortex in the patho- 
genesis of hypertension. Material was obtained 
from 210 postmortem examinations.—D.A.M. 


ENDOCRINE GENERAL 
ANONYMOUS. 


Side-tracking the liver. Brit. M. J. 1943: 482. 
1943. 


Sublingual therapy is now being tried with 
some success with the sex hormones. Many of 
these compounds (except, of course, synthetic 
analogues such as stilbestrol) are relatively inef- 
fective by mouth. But, as Miescher and Gasche 
have shown, alcoholic solutions of testosterone, 
methyl testosterone, and estradiol are far more 
effective in encouraging the growth of the second- 
ary sexual characteristics in castrate albino rats 
when administered sublingually than when given 
by stomach tube. This difference may be due, 
not to inactivation by digestive juices or failure 
of absorption, but to inactivation of these com- 
pounds as they pass by the portal circulation 
from the intestines through the liver. Burrill and 
Greene found that testosterone and methyl 
testosterone were very active when implanted 
subcutaneously in castrate rats, as judged by the 
increase in weight of prostate and seminal vesi- 
cles over castrate controls. When the pellets were 
implanted in the spleen, so that the androgens 
were carried directly to the liver on absorption, 
methyl testosterone still had a little effect but 
testosterone was completely ineffective. (Even 
when orally administered, methyl testosterone is 
active to some extent, so perhaps the methyl 
side-chain may delay its destruction by the liver.) 
If the liver naturally detoxicates these sterols, 
sublingual administration will side-track the 
liver, and the sterole will be absorbed directly 
into the peripheral blood stream. This side-track- 
ing of the liver is an unusual advantage to be 
claimed for any method of treatment, but there 
is evidently sufficient value in sublingual therapy 
for an extensive trial— Biol. Absts. 
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BIpEN, W. M. 


Stilboestrol for breast tumour. Brit. M. J. 2: 
57. 1943. 


In a letter to the Editor, Biden reports the 
case of a woman of 78 years of age who for 1) 
years had had a tumor in the upper and outer 
quadrant of the left breast. Latterly the tumor 
was offensive and fungating, and appeared to be 
an adenocarcinoma. There were enlarged nodes 
in the axilla. Treatment was begun with diethyi- 
stilbestrol, in 1 mgm. doses thrice daily to a total 
of 250 mgm. One month later the tumor appeared 
to be slightly smaller, and the patient was im- 
proving in health. After 3 months the tumor was 
decidedly smaller, and covered by a thin layer 
of epithelium. Regression continued, and at the 
time of writing, 6 months after commencement 
of treatment, there was a firmly healed non- 
adherent scar, measuring 3 by 1} inches, at the 
site of the tumor. It was unfortunate that biopsy 
material could not be obtained.—D.A.M. 


CANTILO, ENRIQUE. 


Some remarks about pituitary tonus. Semana 
méd. 50, I: 561, 1943. 


This article defends the introduction of the 
clinical concept of pituitary tonus to avoid ex- 
pressions like hyper- and hypo-function of the 
pituitary since standards of normal function do 
not exist. Illustration is given by the description 
of the woman of high pituitary tonus with a 
tendency towards increased sexual function as 
compared with the hypotonic type with short 
menses, deficient libido, etc. Neither type is 
definitely pathological. It is claimed that the 
various pituitary secretions keep up an approxi- 
mate parallelism but that the varius glands differ 
in response. The author defends the point of the 
intuition of the clinician against the strictly sci- 
entific approach.—A.E.M. 


CaTCHPOLE, H. R., AND W. W. GREULICH 


The excretion of gonadotrophic hormone by 
prepuberal and adolescent girls. J. Clin. Invest. 
22: 799. 1943. 


The report covers sixteen series of gonado- 
tropin determinations, each lasting one month. 
The subjects were 12 girls, in all but one of whom 
the tests were completed before the menarche, 
and in 3 of whom menses would not have been 
expected to appear for several years. The tess 
were repeated on 4 of the girls after a lapse of 
one year. In the youngest girls little or no hor- 
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mone was present, and if present, appeared only 
after rather prolonged free intervals. In pre- 
adolescence, gonadotropins occurred more fre- 
quently and in increasing quantities. While the 
amounts might change considerably from time to 
time, there was no discernible systematic or 
rhythmic variation. The authors concluded that 
this hormonal activity is on a “generally lower 
level than that recorded for the fully developed 
menstrual cycle.” It was their impression that 
“the pattern of gonadotropic hormone output 
appeared to be related more closely to develop- 
mental status than to chronological age of the 
subjects.” —T.H.McG. 


CouEN, H. M., D. A. Witson Wy. F. 
BRENNAN 


Blood gonadotropic determinations in relation 
to toxemia of pregnancy. Pennsylvania M. J. 
46: 1282. 1943. 


Studies were made on 119 normal and toxemic 
pregnant women. Immature rats were injected 
twice daily for a total of 5 doses with diluted 
whole blood and ovaries were examined for 
hemorrhagic follicles and corpora lutea, 96 hours 
from the first injection. In the 119 cases, 52 were 
normal, 38 were classified as pre-eclamptic, 1 was 
eclamptic, 12 were chronic nephritis, 9 were 
hypertensive from other cases and 7 were un- 
classified. Of the pre-eclamptics 17 or 44% 
showed an elevated blood chorionic gonado- 
tropin level over the normal. Of the pre-eclamp- 
tics 22 or 56% showed normal blood gonado- 
tropins. Of the other toxemias, including 
chronic nephritis and essential hypertension, 
71°% had normal while 29% showed elevated 
blood gonadotropin levels. Of the normal cases, 
85°% had normal amounts of gonadotropin and 
15°% showed elevation. It was concluded that 
there is only slight correlation between elevated 
blood gonadotropic hormone levels and_pre- 
eclampsia.—D.A.M. 


ENGLE, E. T., C. KRAHOWER AND C. D. HAAGEN- 
SEN. 


Estrogen administration to aged female mon- 
keys with no resultant tumors. Cancer Re- 
search 3: 858. 1943. 


Five aged female rhesus monkeys (Macaca 
mulatta) were treated with a-estradiol admin- 
istered either as crystals or pellets implanted sub- 
cutaneously at intervals of 5 or 6 weeks during a 
period of 24 to 28 months. The total amount ad- 
ministered ranged from 575 to 825 mg. Histo- 
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logical alterations occurred in the mammary 
glands of 2 monkeys. Definite cystic changes oc- 
curred in the ducts which were diluted to many 
times their normal diameter. The lining epithe- 
lium was normal with no papillary or other pro- 
liferation. The acini of glands of all monkeys 
were normal. Pronounced cystic and glandular 
hyperplasia of the endometrium was present in 2 
animals. The cervic uteri of all animals showed 
extensive squamous cell metaplasia extending 
throughout the endocervix and into the racemose 
glands. No neoplastic changes occurred in any of 
the organs examined.—A uthor’s Summary. 


FINKLER, R. S., AND G. M. Coun. 


Hormonal effects on growth in children. Arch. 
Ped. 60: 362, 1943. 


A group of children ranging in age from 4 to 18 
years were treated at the Newark Beth Israel 
Hospital Endocrine Clinic with appropriate 
hormonal therapy for growth retardation, crypt- 
orchidism, adiposogenital dystrophy, hypo- 
genitalism, hypothyroidism, simple obesity, mal- 
nutrition, mental retardation, behavior problems 
and menstrual disturbances. The effect upon 
growth was determined from the Burgess stand- 
ards of growth rate expectancy. Thyroid (grains 
+ to 3 daily for 2 months to 2 years) induced 
accelerated growth in 14 (58%) of 24 children 
with hypothyroidism. Marked clinical improve- 
ment was noted in the entire group. Anterior 
pituitary growth extracts (1 to 2 cc. from 2 to 3 
times weekly for 2 months to 1 year) produced 
accelerated growth in 5 (23.8%) of 21 children, 
some of whom showed benefit during therapy and 
others in the year after it was discontinued. 
Most of the children showed a gain in weight and 
an improvement in vitality. Chorionic gonado- 
tropin (100 to 500 R.U. or 250 to 500 I.U. 2 to 3 
times weekly for 3 to 6 months) increased the 
rate of growth in 37 (63%) of 59 children. Most 
of the children showed an improvement in 
genital development, muscular tone and _ self 
assurance. Testosterone propionate (10 to 25 mg. 
twice weekly for 3 to 6 months) caused more 
rapid growth in 17 (81%) of 21 children. No 
untoward effects were observed with any of the 
compounds.—E.C.R., Jr. 


Hurrorp, A. R. 


The synthetic estrogen octofollin (in oil). 
J.A.M.A. 123: 259. 1943. 


Octofollin provided prolonged beneficial effects 
in 21 women with various symptoms indicative 
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of estrogen deficiency. Therapy was by deep in- 
tramuscular injection in doses of 2 to 5 mg. once 
or twice a week for periods up to 8 weeks. 
There were no undesirable side effects such as 
headache, nausea, vomiting, dizziness, breast 
soreness, pelvic pain or excessive bleeding. Along 
with general improvement of menopausal symp- 
toms there seems to be a decided diminution of 
the arthropathies and hypertensions found in the 
menopausal patient.—D.A.M. 


Lewis, R. C., A. M. DuvAL AND A. ILIFF. 


Effect of adolescence on basal metabolism of 
normal children. Am. J. Dis. Child. 66: 396, 
1943. 


From a review of the literature concerned with 
the basal metabolism of children during adoles- 
cence, the authors concluded that there was dis- 
agreement whether an increased metabolism 
occurs at this period of life. On the basis of their 
own results (1,725 determinations of basal 
metabolism on 70 boys and 57 girls from 2 to 
15 years old, inclusive, made during the past 10 
years) they found that: 1) there is no absolute 
increase at puberty in the mean basal metabolism 
expressed as calories per hour per square meter 
in relation to age; 2) there is a relatively increased 
metabolism during adolescence expressed as 
calories per hour per square meter with age, in- 
dicated by the fact that the rate of decrease of 
standard values for boys from 11 to 15 years old 
is only about } as great as that in earlier years, 
and that the rate of decrease of standard values 
for girls from 10 to 12 years old is only about 
3 as great as for younger girls. No correlation 
was found between the relatively high basal 
metabolism of early puberty and the time of 
occurrence of maximal adolescent growth either 
in weight or in height.—E.C.R., Jr. 


Lewis, R. C., A. M. DuvVAL AND A. ILIFF, 


Standards for the basal metabolism of children 
from 2 to 15 years of age, inclusive. J. Ped. 23: 
1, 1943. 


The authors present standards for calories per 
nour per square meter referred to surface area, 
weight, and height respectively calculated from 
1,007 determinations on 70 normal, healthy boys 
and 718 determinations on 57 normal, healthy 
girls. Some of the data on which these standards 
are based have been analyzed elsewhere (Am. J. 
Dis. Child. 53: 348, 1937; 65: 834, 1943; 65: 845, 
1943). The authors include scatter diagrams and 
a comparison between the standards herein re- 
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ported and certain studies of basal metabolism 
chosen from the literature.—£.C.R., Jr. 


Lurie, L. A., S. Levy anD M. L. LuRIE. 


Determination of bone age in children. J. Ped. 
23: 131, 1943. 


From roentgenograms the authors have com- 
piled charts of the age appearance and fusion of 
bone centers in 704 boys and 425 girls ranging in 
age from 23 to 19 years. The remainder oi! a 
group of more than 2,100 children wer excluded 
because they suffered from various endocrine 
disorders or from marked nutritional disturb- 
ances. The authors concluded: 1) four roentgen- 
ograms (hand including wrist, elbow, pelvis, and 
foot including ankle) are adequate for determin- 
ing bone age; 2) films of the lesser trochanter of 
the femur are frequently distorted and hence un- 
reliable for bone age determinations; 3) a difier- 
ence of } year in age produces neglible variations 
in osseous development; and 4) girls show a 
definite acceleration in bone growth as compared 
with boys. The authors introduce a new tern, 
bone quotient (B.Q.) derived by dividing the 
bone age by the chronological age.—E.C.R., Jr. 


Pincus, G. AND H. HOAGLUND. 


Steroid excretion and the stress of flying. J. 
Aviation Med., 14: 173, 1943. 


Human subjects were put under stresses o/ 
various sorts and the effects on urine volume and 
17-Ketosteroid content determined. The stresses 
included sessions on a fatiguing ‘‘coordination 
meter” or ‘“‘pursuit meter,” oxygen deprivation 
and actual airplane flights. Some 300 tests were 
made. The operations in all groups caused aug- 
mented 17-Ketosteroid output and _ increased 
urine volume. In the pilot group these increases 
were proportional to flying time. On the pursuit- 
meter tests with various grades of oxygen de- 
ficiency the increases were correlated with ‘‘alti- 
tude” and reduction of efficiency of performance. 
An independent appraisal of fatigability made 
by the pilots’ commander correlated with the 
degree of ketosteroid and volume increases. It 
thus appeared that genuine or simulated flying 
stress caused augmented secretions of adrenal 
steroid hormones as well as diuresis.—R.G.J/. 


Roserts, H. K., ELLEN LOEFFEL AND C. M. 
MacBryDE 


Octofollin, a new synthetic estrogen. J.A.MW.A. 
123: 261. 1943. 
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The majority of 44 women obtained relief of 
vasomotor symptoms of hypogonadism with 
octofollin by mouth in doses of 5 to 15 mg. daily. 
Of 26 patients given continuous treatment 15 
(58%) obtained good relief of symptoms, 6 (21%) 
fair, 4 (15%) poor and 1 (4%) no relief. Satis- 
factory alleviation of symptoms was secured in 
11 of the 18 patients given interrupted therapy 
although they required larger daily doses for the 
two-week period they were treated during each 
month than those on continuous treatment. Of 
the 18 patients receiving 15 mg. daily for two 
weeks 11 (61%) showed good subjective response 
while 7 (39%) showed only fair response. Nausea 
did not occur in any of the patients. A few 
patients had pelvic discomfort or breast tender- 
ness and pigmentation of the areolae, especially 
on the 15 mg. daily doses.—D.A.M. 


SCHNITMAN, SARA AND RAUL PESINO. 


Pubertas praecox. Semana méd. 50, II: 172. 

1943. 

The appearance of premature secondary sexual 
characteristics occurs more frequently in the fe- 
male sex than in the male. In the cases presented, 
the development in girls from 5 to 10 years was 
only fragmentary, involving either mammary 
growth or pubic hair and, in one instance, pre- 
mature bleeding. The appearance of augmented 
estrogenic hormone in circulation was proved by 
slightly increased secretion and positive vaginal 
smears. However these changes are not consid- 
ered as pathological. The development remains 
usually stationary until the other sexual charac- 
teristics develop at the onset of general puberty. 
They are on the borderline of pathological pre- 
cocious puberty.—A.E.M. 


Torpa, C., AND H. G. WOLFF. 


Experimental studies on headache: pharmaco- 
dynamics of urine excreted during migraine 
headache and its relation to 17-ketosteroid 
content. J. Clin. Invest. 22: 853. 1943. 


Urine collected during attacks of migraine 
from each of 12 patients caused the rectus 
abdominis muscle of the frog to contract to a 
greater degree than did specimens obtained in 
migraine-free periods. The rectus abdominis 
effect was least in the urine collected during 
prodromal periods. The urine of healthy males 
and females also exhibited an ability to produce 
contracture of the rectus abdominis of the frog 
ina degree comparable to that observed for the 
urine of migrainous patients collected between 
attacks. The urine of normal males was 70 per 
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cent more effective than that of normal females. 
Urine collected in the premenstrual period in- 
duced greater contracture of muscle than that 
excreted subsequent to the menses. The above 
contracture effects of urine obtained from mi- 
grainous patients during attacks was shown not 
to be due to histamine, acetylcholine, or potas- 
sium. It was demonstrated that such urines con- 
tained more than the normal amount of 17- 
ketosteroids, and that the amount of 17-ketos- 
teroid present roughly paralleled the percentile 
increase in contracture effects of the urine upon 
the rectus abdominis muscle of the frog. 17- 
ketosteroids (dehydroisoandrosterone; andros- 
terone; acetate of alpha-hydroxy-etiocholane-17; 
progestin; progesterone) and other steroids (so- 
dium pregnandiol glycuronidate; testosterone 
propionate; and cholesterol) were then added to 
the urines of healthy subjects with an intensifi- 
cation of their ability to cause contracture of the 
rectus abdominis muscle of the frog. The authors 
suggest that “steroid compounds may participate 
in the production of an attack of migraine head- 
ache by potentiation of the effect of a locally 
liberated vasodilator neurohormonal substance.” 
—T.H.McG. 


GONADS 
DANIELS, G. E. 


An approach to psychological control studies 

of urinary sex hormones. A report on three 

menstrual cycles. Am. J. Psychiat. 100: 231. 

1943. 

During three sexual cycles a study was made 
of the gonadotropin, estrogen and 17-ketosteroid 
output of a normal woman. During the same 
period psychiatric interviews were held in which 
a day-to-day account of activities and physical 
reactions was received. The subject’s dreams 
were also collected and classified. Fairly regular 
mid-menstrual peaks in gonadotropin output ap- 
peared and, iess regularly, augmentation of 
estrogen. The 17-ketosteroid pattern appeared to 
be rather random. The subject showed the sort 
of emotional pattern previously described by 
Benedeck and Rubenstein. With preovulatory in- 
crease of estrogen production there was increased 
heterosexual tension and frequently euphoria. 
With ovulation a temporary release of tension 
and sense of well being were experienced. With 
the onset of progesterone dominance, tension re- 
appeared but with orientation toward the 
woman’s own body. A desire to become pregnant 
and, toward the end of the period, to nurse and 
care for a child was evident. Near the times when 
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ovulation presumably occurred heterosexual 
dreams tended to be more numerous and vivid 
while in the latter part of the cycles dreams in- 
volving food, care, pregnancy and interest in 
children predominated. A critique on this type 
of research is included.—R.G.H. 


FULLER, DOROTHEA. 


Two new methods of staining vaginal smears. 
J. Lab. & Clin. Med. 28: 1474. 1943. 


The author describes a method for staining 
vaginal smears for the routine study of the men- 
strual cycle and a second method for differenti- 
ating malignant cells. The first mentioned of the 
two methods demands three staining solutions, 
but from beginning to end can be completed in 
from 15 to 20 minutes. Superficial cells stain 
green; deep cells, a slightly darker green; fully 
cornified cells appear orange; those less well 
cornified, pink. The staining of vaginal smears 
for malignant cells involves a solution which does 
not keep well, but, if fresh, offers a differential 
color reaction which identified such structures 
quickly and with a high degree of accuracy.— 
T.H.McG. 


HERGER, C. C., AND H. R. SAUER. 


The effect of orchidectomy and stilbestrol in 
carcinoma of the prostate. Am. J. Surg. 62: 
185. 1943. 


Studied 82 patients for periods of 3 to 12 
months. About 50% of patients receiving 
stilbestrol medication exclusively respond by 
regression or softening of the prostate. Authors 
believe that estrogen therapy without castration 
should be employed in patients particularly in 
those (1) with operable carcinoma of prostate 
who refuse radical operation, (2) in patients with 
moderately advanced lesions but few or no 
symptoms, (3) in patients with low grade malig- 
nant, well differentiated adenocarcinoma with 
slow progression of the lesion, and (4) in those 
patients refusing castration or in whom castra- 
tion is contraindicated otherwise. Castration is 
recommended in all patients with prostatic 
cancer in whom metastases are demonstrable or 
in patients with lesions showing rapid progres- 
sion. In addition, castration is recommended in 
patients who do not respond to stilbestrol admin- 
istration. The value of combined castration and 
stilbestrol medication is undecided. Most pa- 
tients who fail to respond to orchidectomy also 
fail to respond to estrogen therapy. In many pa- 
tients, however, estrogen therapy in addition to 
castration may accelerate improvement. It is not 
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believed that castration or stilbestrol therapy re- 
sults in cures, although such treatment yields 
more favorable results than palliative X-radia- 
tion or interstitial radiation. Neither castration 
or stilbestrol treatment can substitute for surgi- 
cal removal of cancer of the prostate in patients 
in whom the prostate is still encapsulated.— 
D.A.M. 


TRABUCCO, A. 


Hypertrophy of the prostate, considerations on 
adenoma of the prostate. Rev. Assoc. med., 
argent., 55: 98; 455. 1941. 


The author discusses the etiology and patho- 
genesis of the tumor; the physiopathology of 
urine retention; and the results of endocrino- 
therapy in adenoma of the prostate. He favors 
the theory of lack of balance in testicular hor- 
mone as the etiological factor and is of the opin- 
ion that these adenomas should be regarded as 
benign growths that readily become malignant. 
In this connection the author quotes the statistics 
of Albarran and Hallee in which 14% of the 
adenomas showed centers of carcinomatous <e- 
generation, and those of Chauvin and Messinger 
in which 32% showed metaplasia and some true 
spindle cell carcinomas. Destruction of muscle in 
the bladder is often connected with urine reten- 
tion. Testosterone propionate was given to 50 
patients, the optimum dose averaging 167 mgm. 
The symptoms began to subside after an average 
of 10 to 15 days. If treatment was stopped after 
the maximum improvement was reached, the 
symptoms reappeared after an average interval 
of 30 days. The minimum dose necessary to main- 
tain the improvement was 5 mgm. a week. Dys- 
uria subsided quickly in 21% of the cases, gradu- 
ally in 15%, slowly in 10%, and hardly at all in 
15%. Polyuria disappeared completely in 30% of 
the patients, was reduced to 1 micturition per 
night in 23%, and to 2 or more in 15%. Urine 
retention was completely relieved in 52%, but in 
these cases it had been mild in the beginning; in 
the remaining patients it was reduced to half 
that which it had been before treatment. Endo- 
crinotherapy does not seem to affect the size of 
the tumor and does not change the symptoms in 
the second or third phase of the disease. Fourteen 
illustrations are appended.—D.A.M. 


HYPOPHYSIS 


ADELSTEIN, L. J. 
The management and treatment of pituitary 
tumors. West. J. Surg. 50: 230. 1942. 


Irradiation of pituitary adenomas may well be 
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tried first—before surgical intervention—unless 
there are special contraindications such as pro- 
gressive and imminent loss of vision. Postopera- 
tively, roentgen therapy seems definitely to pro- 
long the period before evidence of recurrence ap- 
pears.—D.A.M. 


CRANMER, R. R. 


Tumors of the pituitary gland. Minnesota 
Med. 25: 38. 1942. 


Diagnosis of primary hypophysial tumors is 
based on: (1) endocrine disturbances; (2) changes 
in the bones, as evidenced by radiograms, such 
as enlargement and destruction of the sella tur- 
cica, and occasionally an intrasellar shadow; 
(3) changes in visual fields and eyegrounds; 
(4) headaches and other signs of increased intra- 
cranial pressure. These tumors are treated by 
surgical intervention and x-ray. Four cases are 
presented.—D.A.M. 


PANCREAS 
CornER, B. D. 


Primary carcinoma of the pancreas in an infant 
aged seven months. Arch. Dis. Child. 18: 106. 
1943. 


The chief features of this case include: (1) ab- 
dominal distension with tumor mass starting at 
age 5 months; (2) abdominal pain, flatulence and 
vomiting at 7 months; (3) glycosuria; (4) anemia 
(hemoglobin 40%); (5) fasting blood sugar 113 
mg.%, cholesterol 109 mg.%; (6) mild fever; 
(7) lack of malnutrition; and (8) adenocarcinoma 
of head of pancreas invading the liver found at 
laporotomy and removed at post-mortem; metas- 
tases to anterior mediastinal lymph nodes, 
pleural surfaces of both lungs, and liver; exten- 
sion of tumor into many branches of portal vein. 
—E.C.R., Jr. 


FELSEN, J., W. WOLARSKY AND E. ROSEN. 


Cystic fibrosis of the pancreas in siblings, with 
necropsy reports. Arch. Ped. 60: 488. 1943. 


Two cases of this condition are described in 
siblings born one year apart with death occurring 
on the sixth and twenty-seventh days of life. 
This report constitutes the fourth recorded in- 
stance in siblings. Necropsy findings are pre- 
sented. The authors suggest that the condition 
be suspected in the newborn siblings of those who 
have had the disease and that they be given from 
the day of birth pancreatic ferments and vitamin 
A by mouth and by injection as preventive 
therapy; mothers of such children should be 
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given vitamin A_ throughout pregnancy.— 


EC Je. 


Jos.in, E. P. 


Diabetes mellitus. New Eng. J. Med. 228: 645. 
(May 20) 1943. 


This is a general review article on medical 
progress in diabetes mellitus. Statistical data are 
presented to show the break in the upward curve 
of mortality from diabetes mellitus from 1941 on- 
wards. Diabetic dwarfism is discussed and the 
incidence of retardation among 1,407 diabetic pa- 
tients with onset of the disease under fifteen years 
of age was 8.3 per cent. The characteristics of 4.6 
per cent of the entire series of juvenile diabetic 
patients and 55 per cent of the retarded group 
were stunted stature, abnormal proportions, de- 
layed differentiation and hypogenitalism. Thy- 
roid extract, parenteral anterior pituitary extract 
and testosterone stimulated growth in typical 
diabetic dwarfism. The increased severity of dia- 
betes that followed endocrine therapy was eval- 
uated and it was concluded that the social and 
economic importance of the problem outweighed 
the danger resulting from increase in severity of 
diabetes which could be controlled by an increase 
of insulin. The role of the adrenal glands in car- 
bohydrate metabolism is discussed. Adrenalin, 
the active principle of the adrenal medulla, leads 
transitorially to hyperglycemia and glycosuria. 
This is accompanied by the conversion of glyco- 
gen in the liver into sugar and its discharge into 
the blood stream, thus opposing insulin, which 
promotes the formation of glycogen in the liver 
and muscles. Amongst the various hormones of 
the adrenal cortex there are hormones controlling 
the distribution of inorganic ions and permeabil- 
ity of membranes and others that affect glucose 
formation and deposition of glycogen in the liver. 
Desoxycorticosterone belongs to the former 
group and has no effect on carbohydrate metabo- 
lism, whereas the latter hormones belong to the 
corticosterone series and control not only carbo- 
hydrate metabolism but also electrolyte balance. 
In adrenal insufficiency, carbohydrate metabo- 
lism is disturbed in three ways: there is an in- 
creased oxidation of glucose in the peripheral 
tissues (muscles); the liver and kidney fail to 
synthesize glucose from tissue protein, amino 
acids and lactic and pyruvic acids; and hypo- 
glycemia is present, as well as a failure of the 
liver to convert glucose to glycogen. The manner 
in which the cortical principles inhibit the utili- 
zation of carbohydrate is not known. The prob- 
lem of pregnancy complicating diabetes is also 
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discussed. One hundred and twenty-five consecu- 
tive pregnancies were studied. The fetal mortal- 
ity was 12 per cent. The maternal mortality was 
0.8 per cent. Oversize was a characteristic of 
infants of diabetic mothers. Weight was influ- 
enced by body fat, edema and splanchnomegaly. 
Congenital defects were found in 17 per cent of 
the 125 cases. Maternal course was abnormal. 
Forty-two per cent of the 125 mothers had tox- 
emia, and 25 per cent delivered prematurely. 
Only 0.8 per cent had diabetic coma and only 0.8 
per cent had severe hypoglycemia, Fetal wastage 
and an abnormal clinical course could not be cor- 
related with congenital defects or the disturbed 
chemistry of diabetes, but both occurred with an 
imbalance of the hormones of pregnancy. Forty- 
one of the patients had a normal balance of the 
hormones of pregnancy and 84 had an abnormal 
balance. When the hormonal pattern was normal 
the fetal survival was 95 per cent, the incidence 
of toxemia 2 per cent and premature delivery 0. 
When the pattern was abnormal the uncorrected 
fetal survival was 60 per cent, toxemia 52 per cent 
and prematurity 40 per cent. When corrective 
treatment was employed (diethylstilbestrol in 
doses of 10 to 50 mg. daily and Proluton in doses 
of 5 to 40 mg. daily were used most commonly) 
the toxemias were modified, the fetal survival 
was 92 per cent and prematurity 18 per cent. 
Corrective substitutional therapy, therefore, 
modified the abnormal maternal course and 
raised fetal survival to more than 90 per cent. 
R.B.G. 


KAUFMANN, W., AND D. B. CHAMBERLIN. 


Congenital atresia of pancreatic duct system 
as a cause of meconium ileus. Am. J. Dis. 
Child. 66: 55. 1943. 


The authors report a rapidly fatal case of 
miconium ileus in a 3-day old infant due to com- 
plete maldevelopment of al! intrapancreatic 
ducts, ductules and acini; an anomaly not pre- 
viously described as a cause of this syndrome. 
They concluded that this anomaly or any ob- 
struction of the large pancreatic duct prevents 
the exocrine secretions of the pancreas from 
reaching the intestine, and hence from digesting 
the fats and proteins in the meconium; as a re- 
sult inspissation and hardening will occur so that 
fatal intestinal obstruction results.—E.C.R., Jr. 


Lurig, L. A., AND S. LEvy. 


Pancreatic encephalopathy. Review of litera- 
ture, with report of a case. Am. J. Dis. Child. 
66: 49. 1943. 


Volume 3 


The authors observed a white girl of 14 years 
who: (1) had intermittent attacks of abdominal 
pain, nausea, and vomiting for 8 years; (2) 
abruptly developed an acute toxic psychosis 
characterized by agitation, confusion, disorienti- 
tion, lack of insight and judgment, auditory and 
visual hallucinations, delusions of persecution, 
shallow emotional reactions, slurring speech, per- 
serveration, stereotypy, compulsive actions, in- 
termittent lucid intervals, rigidity of facial 
muscles with mask-like expression, fine tremor of 
tongue and hands, cogwheel spasticity of ex- 
tremities, hyperactive tendon reflexes, absent 
abdominal reflexes, and normal plantar reflexes; 
and (3) suddenly and spontaneously recovered 
without residuals. Because she was underweight, 
underheight and premenarchal the authors sug- 
gested that she might have Lorain-Levi type of 
pituitary dystrophy. However, it was concluded 
that she had pancreatic encepholopathy because 
of the similarity of her case to 8 reported by 
Rothermich and von Hamm (J. Clin. Endo- 
crinol. 1: 872. 1941) with changes in the pancreas 
consisting “of more or less sharply circumscribed 
areas of fatty or glandular necrosis and a marked 
periductal fibrosis with dilatations of the me- 
dium-sized and smaller ducts and_ epithelial 
proliferations with metaplasia,” as well as 
“severe interstitial fibrosis leading to atrophy of 
the glandular tissue.”’ Brain lesions consisted of 
focal areas of capillary hemorrhage, perivascular 
edema and reactive gliosis with occasionally 
atrophy of the cortex. The importance of recog- 
nizing in children encephalopathies due to so- 
matic disease is stressed.—E.C.R., Jr. 


Mappock, C. L., S. FARBER AND H. SHWACH- 
MAN. 


Pancreatic function and disease in early life. 
II. Effect of secretin on pancreatic function of 
infants and children. Am. J. Dis. Child. 66: 
370. 1943. 


This report concerns 26 determinations on the 
duodenal content of 21 infants and children he- 
fore and after injection of secretin. The subjects 
included normal individuals, and patients with 
celiac disease, chronic nutritional disturbance, 
pancreatic fibrosis and selective trypsin <e- 
ficiency. It was found that: (1) secretin may be 
repeatedly injected intravenously into such sub- 
jects without ill effects or danger; (2) in normal 
individuals and in patients with celiac disease or 
chronic nutritional disturbance secretin increased 
the volume and pH of the duodenal content; 
(3) in 7 patients with pancreatic fibrosis secre‘ in 
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produced no important change in either volume 
or tryptic activity; (4) in a boy with trypsin de- 
ficiency secretin induced an increase in volume, 
in lipolytic and in amylolytic activity, but no 
change in tryptic activity; (5) secretin induced 
an increase in lipolytic activity in all subjects ex- 
cept those with pancreatic fibrosis in whom a 
slight decrease was observed; and (6) secretin 
induced an increase in amylolytic activity in all 
subjects except those with pancreatic fibrosis and 
with celiac disease in whom a slight decrease was 
observed.—E.C.R., Jr. 


MacBrype, C. M., AND H. K. RoBerts. 


\ new modified protamine zinc insulin: com- 
parison with histone zinc insulin, clear, and 
standard protamine zinc insulins. J.Clin. 
Invest. 22: 791. 1943. 


This study was prompted by a desire to obtain 
a modification of insulin capable of controlling 
the tendency to a mid-morning rise in blood 
sugar, and of sustaining its action steadily 
through the rest of the day and night. The prepa- 
ration used by the authors consisted of equal 
parts of protamine zinc insulin and regular (un- 
modified) insulin with buffer added to bring the 
pH to 7.2. Assay of this particular mixture 
demonstrated that 75 per cent of the insulin was 
precipitated, and 25 per cent was soluble. This 
ratio of 3 to 1 was selected after a critical evalu- 
ation of the data in 57 ambulatory patients who 
had required combined therapy with separate 
daily injections of protamine zinc insulin and 
regular insulin, the proportion in more than half 
lying between 2.5:1 and 3.5:1. The activity of 
this “3:1” insulin was compared with that of 
histone zinc insulin, clear protamine zinc insulin 
(pH 3.3 to 3.5), and turbid protamine zinc insulin 
(pH 7.1 to 7.2—market) with or without sepa- 
rate supplemental injections of regular insulin, in 
patients whose diabetes was fully stabilized 
under hospital conditions on a constant regime 
of diet, activity, and insulin dosage. Each pa- 
tient served as his own control, being succes- 
sively placed upon equivalent amounts of each 
of the insulin regimes to be tested. From 4 to 7 
days after stable blood sugar levels were obtained 
in each instance, a “‘24 hour blood sugar curve” 
was determined. The blood sugar was estimated 
at 7:30 (fasting) and 10:30 a.m.; at 2:30 and 
7:30 p.m.; and at 12 midnight. All specimens 
except the fasting were designed to represent the 
level existing approximately 23 hours after a 
feeding. When the curves obtained for these de- 
terminations were compared, both in the indi- 
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vidual and in the composite, the following results 
were apparent: (1) In 18 patients receiving his- 
tone zinc insulin, control of the diabetic was not 
as good as with turbid protamine zinc insulin 
with or without supplemental regular insulin; the 
fasting level was higher; the mid-morning rise 
was unaffected (others have claimed a rapid 
action); and the evening and night blood sugars 
averaged 20 mgm. per cent greater than with the 
protamine zinc insulin. (2) In 11 patients receiv- 
ing clear protamine zinc insulin, the fasting and 
mid-morning blood sugars were higher than on 
protamine zinc insulin; there was a tendency to 
hypoglycemia with shock in the mid-afternoon, 
and a return to excessively high levels during the 
night. (3) In 11 patients, “3:1” insulin compared 
favorably with protamine zinc insulin with or 
without separate supplemental injections of 
regular insulin in that (a) the mid-morning hy- 
perglycemia did not occur; (b) the 2:30 p.m. 
blood sugar was lower; and (c) the night levels 
were approximately the same. The authors con- 
clude that multiple forms of insulin are not neces- 
sary and believe their use should be discouraged. 
They suggest that regular insulin should be used 
for emergency purposes, and that a modified 
form of protamine zinc insulin such as that they 
have described should be employed in the con- 
trol of uncomplicated cases of diabetes.— 
T.H.Mc.G. 


MILLER, H. C., AnD H. M. WILson. 


Macrosomia, cardiac hypertrophy, erythro- 
blastosis, and hyperplasia of the islands of 
Langerhans in infants born to _ diabetic 
mothers. J. Ped. 23: 251. 1943. 


Cardiac enlargement was demonstrated by 
roentgenography in 10 infants born to women 
with diabetes mellitus at the New Haven Hospi- 
tal. The enlargement was marked shortly after 
birth, but disappeared completely 6 weeks there- 
after. Post-mortem data on 18 babies born to 
diabetic mothers were compiled from the litera- 
ture, and from the New Haven Hospital, the 
New York Hospital and the Boston Lying-in 
Hospital. Macrosomia (more than 3,900 grams) 
was present at birth in 9; cardiac hypertrophy 
in 8/9 of the heavy and 1/9 of the light infants; 
hyperplasia of the islands of Langerhans in 6/9 
of the heavy and 4/9 of the light babies; and ex- 
cessive amounts of hemopoietic tissue in 6/9 of 
the heavy and 2/9 of the light infants. All 4 
abnormalities were found associated in 3 infants. 
Two of the mothers became diabetic after; the 
others were diabetic before the birth of the 
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autopsied infants. No correlation could be ob- 
tained between the findings in these infants and 
the blood sugar levels of either the infants or the 
mothers. It is suggested that: (1) the morbidity 
of these infants during the first few days of life 
may be due to the cardiac hypertrophy; (2) the 
cardiac hypertrophy may be due to excess gly- 
cogen deposition in the myocardium; (3) the 
anatomical picture is similar to that observed in 
infants with erythoblastoma fetalis born to non- 
diabetic women (however, all the diabetic 
mothers tested were Rh positive); and (4) serial 
roentgenograms may be of diagnostic impor- 
tance in newborn infants.—E.C.R., Jr. 


SHWACHMAN, H., S. FARBER AND C. L. Map- 
DOCK. 


Pancreatic function and disease in early life. 
III. Methods of analyzing pancreatic enzyme 
activity. Am. J. Dis. Child. 66: 418. 1943. 


The authors describe in detail methods used 
originally by others and offer a critical evaluation 
of them based on experience gained from analysis 
of the duodenal drainage obtained from over 150 
infants and children.—E.C.R., Jr. 


A. T., C. D. May anp H. SHWACHMAN. 


Studies of nitrogen and fat metabolism on in- 
fants and children with pancreatic fibrosis. 
J. Ped. 23: 268. 1943. 


Metabolic studies have been performed on 9 
children with pancreatic fibrosis and 6 children 
with other chronic diseases as controls. The ages 
of 13 ranged from 5 to 19 months; one child was 
4, another 11 years old. Collections were made in 
3 to 5 day periods; the nitrogen content of the 
food, urine and feces, and the fat content of the 
feces were determined. The effects of various feed- 
ing regimes were studied. The authors found that 
patients with pancreatic fibrosis: (1) have a type 
of metabolism which closely approximates that 
described in dogs with blocked pancreatic ducts 
characterized by feces with high residue, large 
nitrogen and moderate fat content; (2) when fed 
a diet containing nitrogen but no native protein 
(a mixture of casein hydrolysate, dextrimaltose, 
starch, olive oil, brewer’s yeast, and salts) showed 
little change in the dry weight, nitrogen and fat 
content of the feces; (3) when given pancreatin 
and a diet containing both protein and fat ex- 
hibited some reduction in the amount of nitrogen 
content but no change in the fat of the feces; and 
(4) when given intravenously (or fed) a fat-free 
ration of casein-hydrolysate and glucose showed 
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a reduction to within normal limits in the amount 
the nitrogen content and the fat of the feces, 
The authors point out that: (1) pancreatin did 
not improve the fat metabolism, perhaps because 
available preparations are low in lipase; (2) good 
nitrogen retentions with the fat-free ration were 
probably due to the absence of fat rather than to 
the method of administration; (3) the presence 
of fat in the stools when no fat was given raises 
the question as to the nature of fat and its endo- 
genous production in these cases; and (4) hydro- 
lyzed casein plus carbohydrate is utilized in 
generous amounts by these patients and in com- 
bination with pancreatin (to make good the en- 
zyme deficit) seems to offer improved dietetic 
therapy.—E.C.R., Jr. 


PARATHYROID 
Meyer, K. A., AND A. B. RAGINs. 


Carcinoma of the parathyroid gland. Surgery 
14: 282. 1943., 


This is a detailed presentation of a case of car- 
cinoma of the parathyroid gland with post- 
mortem findings. Extirpation of the tumor some 
26 months before death was followed by only 
temporary improvement in the objective and 
subjective symptoms. Eight months following 
the operation, the subjective symptoms reap- 
peared, and a year later the fibrocystic changes 
of the bones became progressively worse, despite 
x-ray irradiation to tumor mass and bone. This 
was followed by a number of pathologic frac- 
tures. Six weeks before death the serum phos- 
phorus rose to 10 mgm. indicating renal de- 
compensation. The essential findings of the 
postmortem examination were as follows: recur- 
rent carcinoma of the parathyroid gland with 
metastasis to the peritracheal, subclavicular and 
perijugular lymph nodes, the lungs and the right 
kidney; generalized osteitis, fibrosis cystica of the 
bones; bilateral nepholithiasis, bilateral chronic 
ascending pyelonephritis, left pyonephrosis with 
atrophy of the renal cortex and nephrocalcinosis. 
—From Authors’ Summary. 


Roype, C. A. 


A case of osteitis fibrosa cystica with paratliy- 
roid tumor. Brit. J. Surg., 30: 118. 1942. 


A case of severe hyperparathyroidism is de- 
scribed, with a full account of the blood chemis- 
try. The effect of operation is noted and the his- 
tologic appearance described. The 53-year-old 
female patient showed a considerable generalized 
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decalcification of bone, with numerous cysts and 
two pathologic fractures. The blood chemistry 
was within normal limits except for a gross in- 
crease of plasma-phosphatase. The urinary ex- 
cretion of calcium was definitely below normal. 
Latent tetany developed postoperatively; it was 
controlled by calcium administration, the dosage 
being determined by means of the Sulkowitch 
test. Sections of the parathyroid gland showed a 
generalized hyperplastic adenoma. The cystic 
arcas of bone presented the typical microscopic 
appearance of osteoclastoma. The _ kidneys 
showed mild ischemic nephritis with small areas 
of calcification in some of the vessel walls. All of 
the other organs were normal at autopsy. Litera- 
ture relating to the mechanism of parathyroid 
function is reviewed briefly and the pathogene- 
sis, histology, symptoms and treatment of ostei- 
tis fibrosa cystica are discussed. The bearing of 
kidney damage on prognosis is pointed out and 


the need for examination of kidney function in 
detail in any case of osteitis fibrosa cystica is 
emphasized.—D.P. 


THYMUS 
Porer, D. H. 


Effect of removal of malignant thymic tumor 
in a case of myasthenia gravis. Ann. Surg. 115: 
586. 1942. 


The removal of a malignant tumor of the 
thymus in a case of myasthenia gravis is recorded 
and the literature bearing on the association of 
thymic lesions with myasthenia gravis reviewed. 
In a total of 129 autopsies and operations per- 
formed in cases of myasthenia gravis, thymic 
lesions in the form of persistence, enlargements 
or tumors have been found in 71 instances. Dur- 
ing the past five years, pathologic changes in the 
thymus have been found in over two-thirds of the 
cases of myasthenia gravis in which the thymus 
was examined at autopsy or operation. In the 
author’s case, removal of the thymic tumor was 
followed by marked clinical improvement. These 
facts, together with the favorable results noted 
by Blalock, Harvey, Ford and _ Lilienthal 
(J. A. M. A. 117: 1529. 1941) following removal 
of one thymic tumor and six thymic enlarge- 
ments, are cited as evidence that the thymus is 
definitely concerned with the etiology of myas- 
thenia gravis. The necessity of close investigatiion 
of thymic function in every patient with this dis- 
ease is emphasized.—D.P. 
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Astwoop, E. B. 


Treatment of hyperthyroidism with thiourea 
and thiouracil. J. Am. Med. Assn., 122: 78. 
1943. 


The daily administration of 1 to 2 gm. of 
thiourea or of 0.2 to 1 gm. of thiouracil to hyper- 
thyroid persons resulted in the relief of symptoms 
and the return to normal of the serum cholesterol 
and the basal metabolic rate. There were ob- 
served a latent period of one to two weeks before 
these effects occurred, a sustained remission dur- 
ing treatment, and a return of hyperthyroidism 
when therapy was discontinued.—A uthor’s Sum- 
mary. 


Astwoop, E. B. 


The chemica] nature of compounds which in- 

hibit the function of the thyroid gland. J. 

Pharmacol. and Exp. Therap. 78: 79. 1943. 

The relative effectiveness of 106 chemical com- 
pounds in inhibiting the function of the thyroid 
gland was tested in young rats. When these sub- 
stances were administered in the food or drinking 
water for a period of ten days, the degree of 
thyroid hyperplasia, as estimated by gross and 
microscopic examination, provided an estimate 
of their activity. Two classes of compounds were 
found to be active: thiourea derivatives and cer- 
tain derivatives of aniline. The compounds more 
effective than thiourea in decreasing order of ac- 
tivity were: 2-thiouracil, 2-thiobarbituric acid, 
sym.-diethylthiourea and 5-benzal-2-thiohydan- 
toin. The effective aniline derivatives comprised 
the sulfonamides, p-, m-, 0-aminobenzoic acids, 
p-aminophenylacetic acid and p-aminoacetanil- 
ide. Thiocyanates were found to cause thyroid en- 
largement only in the absence of added iodide, 
while organic cyanides failed to influence the 
thyroid gland.—A uthor’s Summary. 


Astwoop, E. B., J. SULLIVAN, ADELE BISSELL 
AND R. TysLowlItTz. 


Action of certain sulfonamides and of thiourea 
upon the function of the thyroid gland of the 
rat. Endocrin. 32: 210. 1943. 


The administration of certain sulfonamides, or 
of thiourea, to normal rats resulted in an en- 
larged, hyperemic and hyperplastic thyroid 
gland, coincident, with a state of hypothyroidism 
as indicated by decreased food intake, decreased 
growth and development and by lowered basal 
oxygen consumption. The thyroid hyperplasia 
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was not influenced by large supplements of io- 
dine, but was bolished by the administration of 
thyroid powder and by hypophysectomy. The 
calorigenic action of thyroid powder in normal or 
in hypophysectomized rats was not inhibited by 
these compounds. The goiterigenic activity of the 
compounds tested decreased in the order: thio- 
urea, sulfadiazine, sulfapyridine, sulfathiazole, 
sulfaguanidine, sulfanilylurea, sulfanilamide and 
sulfasuxidine. The thyroid hyperplasia which oc- 
curs under the influence of these drugs is con- 
sidered to be compensatory to the failure of thy- 
roid hormone synthesis.—A uthor’s Summary. 


Bra, I. 


The medical management of exophthalmic 
goiter: end results in three thousand cases. 
M. Rec. 156: 345. 1943. 


Because of the resistance of exophthalmos and 
other symptoms of Graves’ diesase to thyroidec- 
tomy, the author believes that the management 
of this disease requires a “broad modern psycho- 
somatic approach.” The drugs used are quinine, 
iodine as iodized calcium, prostigmin, the barbi- 
turates, and in extreme underweight, insulin. 
Desiccated thyroid is used when the thyroid 
swelling has reached the colloid stage. Psycho- 
therapeutic means are also suggested. Of the 
3,000 cases followed up in person, 88% are nor- 
mal insofar as Graves’ disease is concerned. The 
remaining 12% present mild sequelae which do 
not interfere with their normal social usefulness. 
—H.W. 


Brown, E. E., anp V. P. Wasson. 


Basal metabolism in rheumatic children. J. 
Ped. 23: 19. 1943. 


An analysis is presented of 154 basal metab- 
olism tests on 97 ambulant rheumatic children. 
It was found that: (1) the average metabolic rate 
of all patients was below normal (—7.6%); (2) 
there were 43 with at least one reading below 
—10%, while only 2 were above 10%; (3) sea- 
sonal variations occurred with values tending to 
approach normal from July to December, and to 
decrease below normal during the rest of the 
year; and (4) the skin and hair of many rheu- 
matic children tended to become dry in the 
winter and the spring and to improve in the fall 
(the authors point out that this may be corre- 
lated with seasonal changes in the activity of the 
thyroid gland). The authors suggested that the 
decreasing metabolism from January through 
June may be due to the toxic effect produced by 
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the infection on the thyroid gland during and 
immediately following the season of greatest 
rheumatic activity —E.C.R., Jr. 


CarTER, G. S., F. G. MANN, J. HARLEY-MAson 
AND G. N. JENKINS. 


Paraxanthine as a natural anti-thyroid sub- 
stance. Nature. 151: 728. 1943. 


Previous work has shown that the rate of beat 
of the frog’s heart differs in its response to tem- 
perature in winter and in summer. Addition of 
thyroxin to the perfusion medium causes a 
“winter heart” to behave like a “summer heart.” 
Many antithyroid substances are known, and an 
antagonistic material present in mammalian liver 
and in urine was found to convert ‘summer 
hearts” into “winter hearts.’’ Prolonged frac- 
tionation led to the isolation of this substance 
and its identification as paraxanthine (1, 7- 
dimethylxanthine). Various related substances 
are inactive. Oral administration of paraxanthine 
in small amounts to the rat lowers basal metab- 
olism. As the dose is increased beyond 20-25 y 
per day to a 200-250 gram rat, basal metabolism 
rises so that finally at about 50 y per day the 
normal rate is restored. Additional dosage then 
gives no effect. When a rat receives more than the 
maximally effective dose of paraxanthine, thy- 
roid administration /owers the basal metabolism. 
In normal individuals, since thyroxin raises the 
rate of basal metabolism and paraxanthine lowers 
the rate, the quantity of the latter substance is 
clearly below the amount producing minimum 
metabolism at a normal thyroid level. Para- 
xanthine can, however, be detected in blood in 
quantities believed to be physiologically effec- 
tive, so that the substance has to be considered 
as a normal part of the mechanism regulating the 
metabolic level. It is, however, not yet known if 
the paraxanthine Jevel of the blood can be altered 
by the organism in a way comparable to the regu- 
lation of the thyroid secretion—G.E.H. in Am. 
Scientist. 


CATTELL, R. B. 


Operation for carcinoma of the thyroid of 
lateral aberrant origin. Surg. Clin. North 
America 22: 681. 1942. 


All patients with lateral aberrant thyroid 
nodules should be operated upon. If the tumor 
appears to be discrete and single, its removal to- 
gether with the lymph nodes immediately ad :a- 
cent can be carried out. If the lymph nodes are not 
involved and the homolateral lobe of the thyroid 
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gland has no involvement, this procedure should 
give a good result. If multiple nodules are pres- 
ent, or if the thyroid lobe on the same side of the 
neck is involved, a more radical operation is indi- 
cuted. Under these circumstances a diagnosis of 
carcinoma of the thyroid of lateral aberrant 
thyroid origin must be made. A radical dissection 
o! the neck, particularly of the lower two-thirds, 
should be carried out in the presence of these 
findings. and postoperatively these patients 
sould receive adequate x-ray therapy. The tech- 
nic of the procedure employed by the author is 
outlined.—D.A.M. 


Drity, V. A., AND C. B. SHAFFER. 


Serum cholesterol, serum phosphatase, and 
bromsulphalein retention in experimental hy- 
perthyroidism. Gastroenterology 1: 308. 1942. 


Nine dogs on a standard diet plus varied sup- 
piements of vitamin B were fed from 0.4 to 0.6 
gm. desiccated thyroid substance per kilogram of 
body weight per day for periods up to 120 days. 
Frequent concomitant determinations of serum 
cholesterol, bromsulphalein dye retention, and 
serum phosphatase were carried out to a total of 
71 estimations of each of the two latter. The re- 
tention of bromsulphalein above 15 per cent in 30 
minutes by the technic used was considered as 
evidence of abnormal liver function. Elevations 
of serum phosphatase (above 5 Bodanski units) 
were observed whenever bromsulphalein was not 
normally excreted, the serum values of the dye 
and the enzyme closely paralleling each other in 
the hyperthyroid state. Serum cholesterol values 
were not significantly affected. Dietary supple- 
ments of vitamin delayed the onset of liver dam- 
age but did not prevent it. As a result of their 
observations, the authors consider serum phos- 
phatase a sensitive indicator of liver damage in 
hyperthyroid dogs.—T.H.McG. 


THYROID 671 


Lewis, R. C., A. ILirr, AND A. M. DuvVAL. 


The comparative accuracy of the closed circuit 
bedside method and the open circuit chamber 
procedure for the determination of basal 
metabolism. J. Lab. & Clin. Med. 28: 1238. 
1943. 


In 65 tests on 36 children (19 boys and 17 girls) 
between the ages of 2 years, 8 months, and 15 
years, 3 months, and 55 tests on 25 adults (8 men 
and 17 women), a close correlation was found be- 
tween the basal metabolism determined by use of 
an open circuit chamber method and that esti- 
mated by a closed circuit bedside apparatus. The 
authors consider the previously determined stand- 
ards of the Child Research Council of Denver as 
adaptable for a portable closed circuit apparatus 
as for the open circuit chamber. The importance 
of obtaining a child’s full confidence before esti- 
mating its basal metabolic rate is stressed.— 
T.H.McG. 


Loup, ENRIQUE B. 


Transplantation of the thyroid in a case of 
myxedema. Semana méd. 50, II: 285. 1943. 


The patient was a woman of 22 years showing 
all the signs of myxedema with an obesity re- 
sembling that in Froehlich’s syndrome. The body 
size was 139 cm., the B.M.R. —42.7%. The donor 
had a diffuse goiter with nervousness, tachycar- 
dia and B.M.R. +33%. Lugol treatment had a 
slightly favorable influence but the tachycardia 
increased. Subtotal thyroidectomy was _per- 
formed and two small pieces of the gland were 
transplanted into the rectus muscle of the first 
patient. The response was spectacular. The 
myxedema disappeared within 36 hours and the 
psychic inertia disappeared completely. The im- 
provement still persisted after six months.— 
A.E.M. 
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ASSOCIATION NOTICE 


THE Council of the Association is now considering a plan for holding an annual meeting in Chicago 
in June 1944, Further details will be published in this place as soon as they are available. 
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antagonism with lipocaic, 249 
growth factor, action, 122 
lactogenic factor, clinical use, 117 
oxytlocic principle 
convulsions following, 118 
Hypophyseal tonus, 660 
Hypophysectomy, in man, 123 
effect on wound healing, 569 
Hypophyis, adenoma, 122, 123 
and chronic ulcerative colitis, 430 
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diagnosis and treatment of dis- 
eases of 121, 441 

eosinophiles and kidney function 
441 

posterior, and renal function, 442 

roentgen-ray therapy, 310 

tumors, 121, 123, 664, 665 

Hypothyroidism, bone develop- 
ment, 388 

cardiac changes, 128 

familial cretinism, 254 

goiter and exophthalmos, 129 

in children, 129 

latent symptoms, 482 

myxedematous ascites, 256 

peripheral blood flow, 255 

prolonged therapy, 129 


nsulin and glutamine-like sub- 
stance, 623 
effect on blood lipids, 318 
hexamine, 319 
hypoglycemic coma, 127 
protamine zinc, 443, 667 
shock and cardiovascular col- 
lapse, 118 
therapy in schizophrenia, 58, 566 
Intersex, case reports, 439 


actation, inhibition, 56 
Laurence-Moon-Bied] 
drome, 68, 386 
Libido, androgen effects in female, 
116 


syn- 


Mammary gland, fibro-adenoma, 
115 
Menarche, age, 567 
Menopause, diabetes mellitus, 570, 
620 
estrogen therapy, 56, 253 
hot flashes and vitamin E, 621 
sex hormone assays, 383 
Menstrual cycle and_intracyclic 
bleeding, 431 
electroencephalogram variations, 
115 
length analysis, 60 
nomogram, 61 
Menstrual dysfunction, androgen 
therapy, 433 
Menstruation, hormone factors in, 
441 
irregular shedding of endometri- 
um, 434 
juvenile menorrhagia, therapy, 
253 
pregnanediol excretion, 434 
psychic origin of disorders, 309 
Metabolism, basal 
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comparative methods of deter- 
mination, 671 
normal adolescents, 566, 662 
normal children, 565, 662 
rheumatic children, 670 
carbohydrate 
blood sugar after oral inges- 
tion, 318 
endocrine disorders in, 443 
galactose tolerance, 386 
glyconeogenesis in inflamma- 
tion, 318 
hypoglycemia, 
curves, 125 
brain changes in, 249 
in hypophysectomized man, 
123 
nondiabetic glycosuria, 124 
pituitary origin of disorders, 
569 
2-dose glucose tolerance test, 
254 
cholesterol 
in relation to thyroid, 671 
values in children, 565 
electrolyte 
after 11-desoxy-17 hydroxycor- 
ticosterone, 247 
in diabetic dogs, 254 
late pregnancy, 618 
new born, 567 
fat 
antagonism of lipocaic and an- 
terior pituitary, 249 
in children with pancreatic 
fibrosis, 668 
nitrogen 
in children with pancreatic 
fibrosis, 668 
phosphorus 
in prostatic cancer, 567 
in tetany, 56 
Migraine headache and androgen 
excretion, 663 
Mongolism and threshold sterility, 
618 
Myasthenia gravis, 319, 570, 669 
Myxedema, induced by potassium 
thiocyanate, 320 
intravenous thyroxine therapy, 
320 
peripheral blood flow, 320 
thyroid transplant, 671 
without mental disturbance, 320 


blood — sugar 


Obesity in children, 380, 564 
Oligomenorrhea, sex hormone 
therapy, 253 

Ovary, autografts, 438 

cysts in pregnancy, 64, 620 


Volume 3 


hyperplasia and luteinization of 
stroma, 439 

primary deficiency, 251 

reaction after nephrectomy, 251, 


313 
tumor and masculinizing syn- 
drome, 64, 65 


arrhenoblastoma, 191 

granulosa cell, 66 

teratoma, 66 
Ovulation timing, 65, 66 


ancreas, activity in nondiabetic 
pancreatic disease, 443 
carcinoma in child, 665 
disease of in childhood, 665, 668 
involvement in cirrhosis of liver, 
387 
reaction of parotid extract, 68 
Pancreatic pathology, 666, 667, 668 
Parathyroid and dental changes, 
387 
carcinoma, 668 
humoral control of secretion, 114 
hyperfunction and urinary ob- 
struction, 249 
hyperplasia, 444 
hypofunction, 444 
phosphorus metabolism, 56, 444° 
preparation of extract, 192 
rickets, 386 
tumor and bone changes, 668 
Paraxanthine, an antithyroid sub- 
stance, 670 
Parturition, and 
hemorrhage, 60 
Pellets, estrogen absorption, 380 
implantation technique, 619 
Peripheral vascular disease, 56, 114, 
189 
Pheochromocytoma, 247 
Pitressin and adrenal cortical ex- 
tract, 253 
diuretic action, 619 
Pituitrin, antidiuretic substance in 
human urine and placenta, 68 
renal function test, 382 
Placenta, circulation in, 312 
gonadotropic hormone content, 
115 
tissue culture, 384 
transmission through, 59 
Posterior pituitary hormone in 
anesthesiology, 386 
prolongation of action, 619 
sulfonate, 122 
Pregnancy after roentgen-amenor- 
rhea, 61 
artificial pyrexia, 117 
diabetes insipidus, 57 
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diagnosis of ruptured membranes, 
58 
early embryonic development, 
188 
eclampsia, 117 
ectopic, 65, 117 
emotional factors, 311 
encephalogram during, 116 
hormonal influence on psychosis, 
57 
hyperthyroidism 
481 
ketosteroid excretion, 308 
maintenance with hormone, 114, 
117, 309 
ovarian cysts complicating, 620 
premature labor and vitamin E, 
312 
pyelonephritis, 56, 380 
pyelo-ureteral dilatation, 383 
stilbestrol tolerance, 250 
tests, 62, 117, 430, 431 
toxemia, 118, 188, 311, 440 
ureteral motility, 120 
vitamin supplements, 61, 114, 
309, 382 
weight gains during, 62 
Pregnanediol excretion, 60, 315, 435 
Progesterone, detoxification in liver, 
117 
gastric ulcers, 381 
percutaneous potency, 59 
therapy, amenorrhea, 380 
endometrial hyperplasia, 251 
ovarian dysfunction, 253 
uterine bleeding, 187 
Prostate, benign hypertrophy and 
hormone excretion, 67, 252 
cancer, estrogen therapy, 189, 
252, 313, 430, 567, 620, 664 
hormone therapy, 190, 119, 
314, 437 
pain relief, 384, 385 
hypertrophy and sex hormone 
ratio, 621, 664 
Pruritus, hormone therapy, 59, 190 
Pseudohermaphroditism, 64, 314, 
568 
Psychological control of hormone 
excretion in female, 663 
Psychoses and endocrinology, 308, 
309, 310, 311 


complicating, 
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Pubertas praecox and ventricular 
cyst, 565, 663 
Pyometra, estrogen induced, 189 


Renal function, test with pituitrin, 
382 


Schizophrenia and_psychosexual- 
ity, 309 
Secondary sexual 
males, 568 
Seminoma, case report, 385 
Sex hormones, actions and metab- 
olism, 186, 435 
Sexual precocity and tuber ci- 
nereum, 380 
Simmonds’ disease, androgen ther- 
apy, 191, 442 
implantation of fetal hypophysis, 
192 
postpartum necrosis, 386 
Sterility, artificial insemination, 116 
gonadotropin therapy in female, 
60 
mongolism, 618 
roentgen-ray therapy in female, 
59 
Steroid hormones, selective action 
in male, 250 


development; 


estis, cryptorchidism, 67 
hypofunction, therapy andro- 
gens, 440 
estrogens, 437 
hormones, 384 
interstitial cell, hyperplasia, 385 
response to steroid hormones, 
252 
malignancy, 437 
polyorchidism, 622 
Thymoma and myasthenia gravis, 
319 
Thymus, hypertrophy, 128 
in myasthenia gravis, 570, 669 
Thyroid, aberrant, 319, 670 
angina pectoris, 130 
antithyroid substances, 669, 670 
carcinoma, 571, 670 
cholesterol metabolism, 129 
deficiency and cardiac changes, 
387, 388 
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magnesium metabolism, 129 
therapy in cretinism, 192 
in gynecology, 619 
in senile patients, 308 
transplant in myxedema, 671 
Thyroidectomy, follow-up study, 
254 
Thyrotoxicosis and localized myxe- 
dema, 255 
Thyrotropic hormone, exophthal- 
mos in guinea pigs, 128 
Thyroxine, intravenous administra- 
tion, 256, 320 
Toxemia of pregnancy, gonado- 
tropin level, 661 
Tumors, of endocrine glands, 114 


Uleers, stomach, and desoxycorti- 
costerone acetate, 429 
Progesterone, 381 
Ureters, motility, 120, 190 
Uterine bleeding, estrogen with- 
drawal, 118 
hormone metabolism, 121 
progesterone therapy, 187 
Uterine fibroids, 66, 120, 121 
Uterine motility, 57, 68, 119, 191, 
442 
Uterus, partial removal and estro- 
gen level, 120 


agina, premenstrual structure in 
young girls, 381 
steroid hormone effect on, 119 
structure after total hysterec- 
tomy, 315 
Vaginal smears, glycogen index in 
menopause, 438 
two new methods of staining, 664 
Vaginitis, estrogen therapy, 58, 119, 
384 
Virilism, 17-ketosteroid excretion, 
307 
Vitamin D and rickets, 386 
Vitamin E at menopause, 621 
in pregnancy, 382 
Vitamin K in pregnancy, 61 


aterhouse-Friderischen 
drome, 379 


syn- 


: 
1, 
ate 
; 
S; 
{ 
)- ; 


PARATHYROID 


ANDROGENS 


Volume 3, Number 12 


Five Cases (Three in Siblings) of Idiopathic Hypoparathyroidism Asso- 


Parathyroid Tetany Treated with Massive Doses of Vitamin D ....... 
Elmer L. Sevringhaus and Ruth St. John 


Combined versus Independent Hydrolysis and Extraction of Urinary 17- 
Ketosteroids With Special Reference to the Choice of Solvents .... 


H. B. Friedgood, E. H. Taylor and M. L. Wright 
Dysfunctional Uterine Bleeding .................4-. Karl John Karnaky 
EDITORIALS 
Adrenocortical Hormones in Human Urine ..................000005 
ABSTRACTS 
Current Endocrine Literature 


December, 1943 


638 


648 


Sutphin, Fuller Albright and Donovan]. McCune 625 
655 
656 
montnty. or ine As Soctation for tne ot OF nterndal secretions Dy 
arles C Thomas, Publisher. Annual subscription, $6.50; single copies $1.00 


NAUSEA VIRTUALLY ELIMINATED FROM ESTROGENIC THERAPY 
HEXESTROL 


(3, 4-di-p-hydroxypheny]-n-hexane) 


MERRELL 


Extensive laboratory and clinical investigations have 
demonstrated that Hexestrol is a true estrogen, produc- 
ing the same clinical response as diethylstilbestrol and 
the natural estrogens, but having the distinct advantage 
over dicthylstilbestrol of significantly lower toxicity. 


LACK OF TOXIC REACTIONS — Clinical reports cover- 
ing more than two thousand cases indicate that the 


incidence of nausea following administration of Hexe- 


strol is only one-fourth to one-half that produced by 
diethylstilbestrol, and that it is considerably less severe 
—seldom necessitating withdrawal of the drug. 


INDICATIONS AND DOSAGE — Dosage of Hexestrol in 
a given case must be individualized, since degree of 
response cannot be accurately predicted. In general, 
however, the following are the average effective dos- 
ages by oral administration: 


MENOPAUSE-—2 to 3 mg. daily until symptoms are under control, then 0.2 
to 1 mg. daily. 


GONORRHEAL VULVOVAGINITIS—3 mg. three times daily for 7 days. 
SENILE VAGINITIS AND KRAUROSIS VULVAE—2 to 3 mg. daily. 


SUPPRESSION OF LACTATION—five 3 mg. tablets, one to three times 
daily for 2 or more days. 


COLOR INDEXED TABLETS—Tablets of Hexestrol-Merrell are available in three strengths, color indexed for 
positive identification and scored to permit further flexibility of dosage. 


0.2 mg. WHITE 1.0 mg. YELLOW 3.0 mg. ORANGE 
All are available at prescription pharmacies in bottles of 100 and 1000. 


For Parenteral Estrogenic Therapy 
HEXESTROL IN OIL e LOESER 


A sterile oil solution for intramuscular injection containing 
1.0 mg. Hexestrol per cc., packaged in multiple-dose rubber- 
capped vials of 20 cc. 

LOESER LABORATORY, INC. 
Subsidiary of The Wm. S. MerrellCompany 37 West 26th St., New York, N.Y. 


THE WM. S. MERRELL CO. CINCINNATI, U.S.A. 
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INSTRUCTIONS 
TO AUTHORS 


THE JOURNAL OF CLINICAL ENDOCRIN- 
OLOGY publishes original papers in the field of 
clinical endocrine medicine, case reports, review 
articles, news notes, communications and inquiries 
from readers, and selected abstracts of current clini- 
cal literature. 


Papers concerned with strictly experimental endo- 
crine research should be addressed to ENDO- 
CRINOLOGY, also published by the Association 
for the Study of Internal Secretions. 


For both journals the field of endocrinology is inter- 
preted in its broadest sense. However, in papers 
from other fields of medicine and biology, the endo- 
crine aspects of the topic must be explicit and 
significant. 


Submission of a paper to these journals is held to 
imply that it is not being considered for publica- 
tion elsewhere. Preliminary notices cannot be ac- 
cepted. 


Acceptable papers are published in the order of 
their receipt, except that those which are poorly 
prepared or which deviate from the specifications 
below will be delayed. 


Specifications: 

1. Double or triple-spaced typewritten copy, with wide 
margins on 81% X11 inch paper. 

2. Tables, references, footnotes and legends should be 
on separate sheets. 

3. References to the literature should be numbered se- 
rially in the text and Jisted at the end of the paper in the 
same order. The form of citation used in the Journal should 
be followed. 

4. A summary, in not more than 250 words and intelli- 
gible without reference to the main text, should end the 


should be unmounted, untrimmed 
glossy prints. Author's ompeions for trimming and 
grouping are helpful and are followed as closely as possible. 

6. Graphs should be on white board or blue-lined heavy 
paper, arranged to conserve vertical space. Lettering 
should be in black ink, not typewritten. Original drawings 
should be sent, or both originals and photographs. For 
safety in shipment the size of illustrations should not ex- 
ceed 12 X18 inches. 

7. ALL material should be packed flat for shipment or 
mailing. 
A certain amount of illustrative and tabular material is 
allowed without charge. Important additional matter of 
this sort may be allowed at cost, at the discretion of the 
Editor. 
Galley proofs and engraver's proofs are sent to the author. 
Reprints: A price list and order blanks for reprint will be 
sent with the galley proofs. 
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UPHOLD HER MORALE! 


ODAY the mental well-being of the middle- 
ae woman is vital in the nation’s econ- 
omy. Lost “woman-hours” at home as well 
as in the factories can never be recaptured. 
Morale must be maintained at the highest 
level so that the production lines can con- 
tinue their uninterrupted flow. 


It 1s not the loss of the procreative function 
that most women fear at the climacteric, but 
the ebb of personal warmth and response. 
Morale slumps and efficiency is endangered. 


Investigations have shown that a-estradiol- 
dipropionate, mg. for mg., has the most 
prolonged effect of those estrogens which are 
synthetically derived from natural sources. The 
effect of pi-ovocyLin* upon the psyche is well 
recognized and respected. Its use will help 
rehabilitate these women. 


LITERATURE UPON REQUEST 


DI-OVOCYLIN 


The modern estrogenic hormone 


@- 
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DECEMBER...the star of Bethlehem and the bombs 
of Pearl Harbor ...the Prince of Peace and the god of war 3x 
Christmas will have little meaning to the thousands of physicians 
who serve their country and perhaps to thousands more 
who strive to carry on at home. There is little time 
for exchange of pleasantries in the grim business of winning 
a war %< But the Christmas Season will come 
again when the forces of evil are dead— when man again 
will do unto others as he would have done unto him. 


ELI LILLY AND COMPANY 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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e Fertility, the ability to reproduce, is 
common to all living things. A complex 
process, reproduction is generally facili- 
tated by a combination of most fortuitous 
circumstances. At times, however, as in 
human “sterility”, anomalous factors oc- 
cur to thwart Nature’s intended purpose. 

MacLeod and Hotchkiss* have recently 
shown that some particularly confusing 
instances of clinical infertility can be at- 
tributed to sub-normal sperm migration, 
possibly resulting from incompatible gen- 
ital secretions. In cases of this type, fertil- 
ity may be restored through the use of a 
physiologic glucose douche. Glucose, 
metabolized by the sperm, 
acts therapeutically by pro- 
viding nutrient for sperm 
motility. 

Nutri-sal, a physiologic 


ORTHO PRODUCTS, 


glucose douche powder, is recommended 
in the treatment of infertility, where none 
of the well-defined factors, such as anovu- 
lation, unpatent tubes, endocrine dyscra- 
sias, etc., are present. It may also be em- 
ployed as a therapeutic adjuvant during 
the routine investigation of sterility, since 
it is safe and convenient to use, and may 
obviate the necessity for some of the more 


complex analytical procedures. 


*AMER. J. OBST. & GYN., SEPT. 43 


Nutri-Sal 


FOR USE IN SELECTED CASES OF INFERTILITY 


INC., LINDEN, N. J. 
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we deficiency of the corpus luteum hormone or disturbance 

in luteal-estrogenic balance before and at the time of menses is 
believed to account for the discomfort and pain of premenstrual 
tension and dysmenorrhea. This luteal hormone deficiency can be 
corrected, and the distressing symptoms frequently relieved by the 
. daily intramuscular injection of 1 mg of Progestin ‘Roche-Organon’ 
(progesterone) or the daily oral administration of 5 or 10 mg of 
Progestoral ‘Roche-Organon’ (pregneninolone) during the last week 
of the menstrual cycle. Similarly, when a luteal hormone deficiency 
occurs during the early months of pregnancy, the threat of abortion 
can be erased with adequate Progestoral or Progestin therapy. 
Progestoral is available in 5-mg and 10-mg tablets, and Progestin, 
in l-mg, 2-mg, 5-mg, and 10-mg ampuls. Write for literature. 


ROCHE-ORGANON, INC. - NUTLEY, NJ. 
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.... 100 tablets of highly effec- 


tive conjugated estrogens. 


! IS A BOTTLE OF “PREMARIN” 


. to 100 days of treatment 
for all but the most severe meno- 
pausal cases. Highly potent yet 


well tolerated, “Premarin” provides 


an essentially safe and clinically 
proved medium for estrogenic 


therapy at the menopause. 


AYERST, MCKENNA & HARRISON 
Limited 


Rouses Point, N. Y. and Montreal 
223 
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IMPORTANT ECONOMIES NOW MAKE IT POSSIBLE TO PRESCRIBE 
THE MOST POTENT ANDROGENIC SUBSTANCES TO A 
WIDER GROUP OF PATIENTS ... 


PERANDREN,”* pure synthetic testosterone propionate, has been reduced 10 
per cent in price. Being the most effective androgen available for intramuscular 
administration, this product has assumed greater importance in a growing list of 
indications and consequent savings are normal reflections of increased use. 


METANDREN?® TABLETS, orally active form of methyltestosterone intended 
for ingestion therapy, have been reduced by 37% to 40 per cent. Here, too, the 
extensive use of this substance in medical practice has made possible production 


economies rightfully passed on to the patient. 


METANDREN LINGUETS*% are effective in doses % to % less than those 
required when methyltestosterone is ingested. Absorbed directly through the oral 
mucosa into the general circulation, this sublingual form of methyltestosterone 
sidetracks the portal circulation and the liver, thus preventing partial inactivation. 
Consequently smaller doses can be given with equally uniform results, offering 


complete and potent therapy at low cost. 


< a3 Pharmaceutical Products, Jane. 
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*Trade Marks Reg. U. S. Pat. Off. 
“Metandren Linguets” identifies the product as methyltestosterone of Ciba's facture, for subling 
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Reliable Monographs 


Surgical Physiology 


By 
JOSEPH NASH, M.D. 


Assistant Professor of Clinical Surgery, 
New York University College of Medi- 
cine; Associate Visiting Surgeon Bellevue 
Hospital, New York City; Major, Medi- 
cal Corps, U. S. Army; Assistant Chief 
of the Surgical Service, Lovell General 


Hospital, Fort Devens. 


The basic, physiological processes that 
are involved in the practice of surgery 
are presented clearly, from the view- 
point of the surgeon. 


This practical book gives the surgeon 
a sound knowledge and an adequate un- 
derstanding of the application of physi- 
ology to surgery. 


1942 XII, 482 pages 68 figures $6.00 


The Treatment of 


Burns 


By 
HENRY N. HARKINS, M.D. 
Associate Surgeon 
Henry Ford Hospital, Detroit; 
Formerly Instructor in Surgery 
University of Chicago. 


The most exhaustive monograph on 
burns. The materials are derived from 
authorities in world centers where burn 
therapy is emphasized. It correlates clini- 
cal studies with experimental findings: 
it considers pathology, chemistry and im- 
munology. It covers succinctly a vast lit- 
erature. Practical. Comprehensive. 


1942 XVII, 457 pages $6.50 


The Hospital Care of 


Neurosurgical 
Patients 


By 
WALLACE B. HAMBY, M.D. 
Associate Professor of Neurology 
University of Buffalo 
School of Medicine 


For guiding House Surgeons and Nurses 
attending neurosurgical patients, this 
clear exposition of the minimum details 
is highly recommended. 

There is an admirable presentation of 
the principles of examination of patients 
and of their preoperative and postopera- 
tive care. Minor surgical procedures 
which serve as diagnostic aids in disease 
of the central nervous are presented 
clearly. 

1940 XII, 118 pages 24 figures $2.00 


Medical Progress 
Annual 
Volume III—1942 


Edited by 
ROBERT N. NYE, M.D. 
Managing Editor of 


The New England Journal of Medicine 


Because of its inclusion of fifty-two topics 
of general medical interest, and because 
each subject is written by a special au- 
thority, this entirely different order of 
yearbook is of special value to: 
Specialists who keep up-to-date in 
fields other than their own. 
Busy practitioners about to appear be- 
fore boards. 
Medical students wondering what alert 
examiners will ask. 


1942 VIII, 692 pages $5.00 


Published by CHARLES C THOMAS, Springfield, Illinois, U.S.A. 
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HIGHLY PURIFIED 
STABLE 


FORMED IN THE PLACENTA AND EXTRACTED 
FROM URINE OF PREGNANT WOMEN 


Undescended testes 


Korotrin powder is supplied in vacuum packed vials (with 
rubber diaphragm stopper) containing either 1000 or 5000 
international units. Fresh solutions containing from 100 to 
500 units or more in each 1 cc. are made with ease. 
Also available in ampuls containing 100 and 500 units. 


Korchrin 
Trademark Reg. U. S. Pat. Off. & Canada 


Brand of CHORIONIC GONADOTROPIN 


ANTERIOR PITUITARY-LIKE HORMONE 


INTHROP CHEMICAL COMPANY 


icals of meri 
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Comprehensive. and. Compact. Work 


This fresh, new THIRD EDITION summarizes present knowledge of the 
theory and technic of blood grouping; the applications in clinical, legal and 
veterinary medicine, and in anthropology; and assembles and integrates the 
essential facts concerning the transfusion of whole blood, plasma, and serum. 


This THIRD EDITION contains two new chapters, one (IX) dealing 
with the transfusion of stored blood and blood substitutes, and the other 
(XV) with the recently discovered Rh factor and its role in erythro- 
blastosis fetalis. The remaining twenty chapters were so extensively re- 
vised, with some chapters being completely rewritten, that the entire book 
was reset from new type. For MAJOR ADDITIONS, see Back Cover. 


GROUPS 
and TRANSFUSION 


By ALEXANDER S. WIENER, A.B., 
M.D., Serologist and Bacteriologist i in the - 
New the Chief Medios! of 


“Complete and comprehensive.” “A volume which should be on the shelf 


THe JouRNAL OF THE AMERICAN of every physician.” 
MEDICAL ASSOCIATION New ENGLAND JOURNAL OF MEDICINE 


“No hospital library should be without 


“ ” 
A standard work of reference. 
BritisH MepIcaL JOURNAL SurRGERY, GYNECOLOGY & OBSTETRICS 
‘A book which every physician will find “Complete, practical.” 
reliable.” CANADIAN MeEpIcaL ASSOCIATION 
Tue Miirary SuRGEON JOURNAL 


THIRD EDITION 
Largely rewritten. Enlarged. Up-to-date. 
XIX, 438 pages 69 figures 106 tables 
PRICE: $7.50 postpaid 


Published by 
CHARLES C THOMAS ©® Springfield - Illinois ¢ Baltimore - Maryland 
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TuHarT chorionic gonadotropin and growth- 
promoting extracts of the anterior pituitary 
gland retain their potencies in aqueous solu- 
tion for only a relatively short time is a fact 
well known to students of endocrinology. 
The physician, however, who buys Follutein 
and Phykentrone obtains these hormonal 
substances unimpaired in potency because 
they are desiccated by essentially the same 
methods found effective in drying blood 
plasma. Tests indicate that, in the porous 
dry form as received by the physician, these 
products under usual storage conditions will 
retain their labelled potency for about five 
years. 

Follutein (chorionic gonadotropin Squibb) 
is one of the extensive list of Squibb Council- 
Accepted glandular products. It is available 
in three strengths—100, 500 and 1000 units 
per cc. The diluent is contained in the pack- 
age. Chief indications are cryptorchidism 
and hypogonadism of puberty. Follutein is 
noted for its high activity and purity. 
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Phykentrone (Anterior Pituitary Extract 
Squibb) is a rich and highly purified source 
of the growth-promoting substance in this 
gland. It is not Council-Accepted—as no 
preparation of the anterior pituitary is in- 
cluded in N. N. R. It is prepared by a new 
method which yields a product of excep- 
tional activity as shown by tests on adult 
female rats. Supplied in one size and potency 
only, in 10-cc. vials containing 200 rat units 
—20 units per cc., when dissolved in the 
diluent supplied in the package. 


For literature address the Professional Service 
Dept., 745 Fifth Ave., New York 22, N. Y. 


E-R: SQUIBB & SONS 


Manufacturing Chemists to the Medical Profession Since 1858 


KEEP ON BUYING MORE WAR BONDS 
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Ftalional Therapy. . . The combined use of an 


estrogen and a sedative is a logical method of managing the menopausal patient. 
Sedation and hormonal medication, together, provide more complete control of the 
complex symptomatology. Further, the sedative component tends to eliminate 
the by-effects associated, at times, with synthetic estrogen therapy. 

Hexital contains hexestrol (the new synthetic estrogen of low toxicity), and 
phenobarbital. Treatment of the menopause with Hexital is effective, convenient, 
economical, and relatively free from nausea and other by-effects. Hexital tablets 
contain 3 mg. hexestrol and 20 mg. phenobarbital. Average daily dosage: 1 tablet, 
preferably taken at night. 


ORTHO PRODUCTS, INC. + LINDEN, N. J. 


Literature available on request. 


hexital 


(HEXESTROL PHENOBARBITAL) 
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@ Urestrin* oral therapy for the menopause provides a constant source 
of naturally occurring estradiol, estrone, and at least three other natural 
estrogens, which enter the blood stream at a regular rate throughout 
the day, achieving a more sustained and a smoother estrogen level 
than is possible with intermittent injections. Urestrin also affords natural 
therapy for patients who cannot tolerate stilbestrol. 

In easy-to-take capsules or elixir, Urestrin quickly frees the meno- 
pausal patient from dreaded spells of discomfort and depression. 
Urestrin is available in capsules of 1,000, 2,000 and 4,000 International 
units in bottles of 30 and 100, and in an elixir of 2,000 International 


units per teaspoonful in 4 ounce and pint bottles. 


URESTRIN 


*Trademark Reg. U., S. Pat. Off. 


KALAMATOO, MICHIGAN 


BRING VICTORY NEARER...BUY WAR BONDS 
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ponds decisively to 


ORPORATION - BLOOMFIELD 


progestin. provi: rational and highly 
FUNCTIONAL DYSMENORRHEA in women with normal 
uterine development r physiological 
| -RAT IFYING RELIEF (through uterine 
sually be obtained with one or two tablets taken daily for j 
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